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Complex Structural Detailing 


N interesting example of that type of 

structural design and detailing which 
tests the resourcefulness of designer and 
detailer is the Orpheum Theater in Boston. 
The required clear lower floor area was ob- 
tained by supporting the entire balcony 
framework of cantilever trusses and diag- 
onal girders on a long, deep truss. A study 
of the general plan and of the details of 
connections, reproduced on page 287 of this 
issue, will indicate some of the problems 
which arose, and the method of solution. 
The limiting requirements set by overhead 
clearances, openings for doorways, etc., 
further complicated the design, and explain 
the unusual outline of the main truss. The 
use of Bethlehem H-sections for the main 
chords of the long-span roof trusses is 
claimed to have resulted in economy in ma- 
terial and in simplified details. The struc- 
ture contains well-devised solutions of dif- 
ficult problems and merits the careful study 
of structural engineers. 


Houses of Cards 

NEW YORK BUILDER examined by 

the coroner’s jury after a structure on 
which he was working collapsed, killing two 
people and injuring seventeen others, ad- 
mitted that he did not know the require- 
ments of the building code with reference 
to the proportions of the mortar ingredi- 
ents. It was further shown that in an en- 
deavor to skin the construction as much as 
possible there were various violations of 
the architect’s plan. The instance brings 
nothing new to the attention of those fa- 
miliar with the work of cheap contractors 
and with the type of apartment houses 
which are going up in so many of our 
cities. The owners desire to make their 
money go just as far as possible, regardless 
of the quality of the resulting structure. 
They figure on first cost only, and hope to 
dispose of their holdings long before heavy 
maintenance charges must be met. One 
good result should come from the disaster 
—a determination of all who have super- 
vision or authority over such construction 
to be particularly suspicious of that class 
of structure, to insist upon rigid inspection 
and prompt stoppage of work when it is not 
in conformity with the building regula- 
tions. Laxity will sooner or later lead to a 
repetition of the New York experience. 


Facts About Concrete 

ONVINCING EVIDENCE that the 
Gant being done by the U. S. Bureau of 
Standards is of great value is presented in 
Technologic Paper No. 58, on the strength 
and other properties of concrete. The 
pamphlet reports investigations of a com- 


prehensive character, made from the stand- 
point of requirements in actual construction 
and stimulated by the desire to answer 
scientifically questions concerning the ef- 
fects of materials and manipulation upon 
the properties of the product. The abstract 
and conclusions presented on page 283 of 
this issue can only suggest the variety of 
the tests made, and the nature of the more 
important results. Two conclusions of prac- 
tical importance should be strongly empha- 
sized: First, that fluid concrete, so often 
used on construction work, probably de- 
velops only one-half the strength which the 
ingredients are normally capable of pro- 
ducing; and, second, that great economy 
results from proper proportioning of the 
aggregates and the use of large-size stone 
in plain concrete. These facts are not new, 
but the strong array of exact independent 
data presented should convince contractors 
and engineers of the soundness of the the- 
ories which this journal has in the past so 
strongly supported. It is ridiculous to re- 
quire cement manufacturers to spend 
money in increasing the fineness and ce- 
menting value of their product by 10 to 20 
per cent when misuse of the product in fab- 
rication may decrease the strength by 50 
per cent. This investigation is further val- 
uable in the emphasis it places upon the ne- 
cessity for testing the concrete that goes 
into a structure, under conditions duplicat- 
ing construction conditions. Real evidence 
of fitness to carry stress comes only from 
such tests. The possibility of economies, 
through the use of properly proportioned 
aggregates, should stimulate the making of 
field tests and result in an improved product. 


A Barrier Not Raised 


NDER the Clayton act it is illegal for 
[Tee firms to combine or co-oper- 
ate to regulate prices. That section of the 
law prevents American manufacturers of 
a given product from pooling their inter- 
ests in foreign trade promotion. Without 
such co-operation, however, it is impossible 
for small manufacturers to enter success- 
fully into the foreign field and withstand 
the competition of government aided Ger- 
man firms and of British, French and 
Dutch export houses of great financial 
strength and long experience. The Clayton 
Act was passed, presumably, for the pro- 
tection of the American consumer. It was 
not intended to aid foreign manufacturers 
in their competition with us in our export 
trade. That is, however, just what it is 
doing. An attempt was made at this session 


of Congress to secure legislation which 


would exempt combinations formed solely 
for export-trade purposes from the pro- 
visions referred to. Congestion in Con- 
gress, however, and the opposition of a 


member of the House have made it impossi- 
ble to reach the measure at this session. 
Our foreign trade, therefore, must stumble 
along as best it can burdened with this 
weighty handicap. The unfortunate feature 
of the postponement is that the present is 
the best time ever afforded the American 
manufacturer to establish himself in the 
foreign field. Before Congress meets again 
or can act peace may have been declared 
and the situation radically altered. The 
measure was urgently needed. Its side- 
tracking is a detriment to the entire coun- 
try. 


Typhoid and Accident Insurance 


AN TYPHOID FEVER, contracted by 

employees as the result of drinking im- 
pure water furnished by their employer, be 
classified as an “‘accident arising out of the 
conduct of the business”? This is the ques- 
tion which the United States Circuit Court 
of Appeals, Ninth Circuit, was called upon 
to decide in the case of the Aetna Life In- 
surance Company vs. the Portland (Ore.) 
Gas & Coke Company. The defendant insur- 
ance company issued a “contractor’s em- 
ployer’s liability policy,” insuring the plain- 
tiff against expense resulting from accident 
claims. Employees of the gas and coke com- 
pany contracted typhoid fever from drink- 
ing water furnished to them by the plain- 
tiff. The court held that this was an acci- 
dental injury within the terms of the policy 
and that the insurance company was liable. 
The decision is one which has an important 
bearing upon the cost of construction work. 


Eccentric Column Loading 


ITALLY affecting column design is the 

question of what provision should be 
made for eccentric loads. The question lies 
in the region of indeterminate problems, 
because of the uncertainty regarding end 
conditions in mill-building columns and the 
effects of continuity in the framework of 
office buildings. The discussion of this 
question by Mr. Fleming on page 296 of 
this issue leads to the conclusion, after the 
more exact formulas are presented, that ap- 
proximate methods, using %4 to 9/10 of the 
computed bending moment for pin-ended 
conditions, give satisfactory values for 
these types of buildings. In this connection 
it is of interest to point out that certain 
handbooks have published incorrect form- 
ulas for the bending moment in mill-build- 
ing columns. These formulas include the 
entire eccentric moment Pm, without the 
reducing ratios a/l or d/l which appear cor- 
rectly in Mr. Fleming’s equations. The cus- 
tomary use of a 20 per cent higher unit 
stress for the extreme fibers of eccentrically 
loaded columns is advocated by Mr. Flem- 
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ing. He presents the results of studies of 
the involved subject of bending produced 
by eccentric loads in the columns of steel 
office buildings, and his statement of the 
general practice of designers and the dis- 
crepancy between theoretical formulas and 
such current practice raises a question de- 
serving further discussion: Are the funda- 
mental assumptions upon which these the- 
oretical analyses are based sufficiently exact 
to throw the burden of proof upon the prac- 
tical designer when he does not conform to 
the results. of such analyses? The En- 
gineering Record urges free expression of 
opinion on this point. 


Sewage Disinfection 


W:. appear to be entering an age of dis- 
infection. The element chlorine is 
looking up. In the form of calcium hypo- 
chlorite, or bleaching powder, and more 
recently as the element itself, in the form 
of liquid chlorine, its application to public 
water supplies has become widespread in 
this country. Used under proper conditions 
its benefits are unquestionable. Being suc- 
cessful in this field there is a natural ten- 
dency ,to extend its use to other fields. To 
some extent it has been used for the disin- 
fection of sewage and sewage effluents. The 
latest suggestion is that oysters be disin- 
fected with calcium hypochlorite after being 
taken from polluted beds. The practica- 
bility of this is described by William F. 
Wells, of the U. S. Public Health Service, 
in a recent number of the “Public Health 
Reports.” 

The extension of chlorine disinfection to 
new fields must be made with caution. This 
method of destroying bacteria, while often 
efficient, has limitations which may not be 
safely disregarded. The paramount virtues 
of the hypochlorite method of water disin- 
fection are cheapness, simplicity and availa- 
bility. Virtues, however, may become vices. 
It was soon learned that this method was 
too simple. The idea became prevalent that 
a few barrels, or tanks, with stirring and 
measuring devices for applying the solution 
to water, was all that was required. This 
was wrong. Brains are required, and con- 
stant, patient attention to the simple 
devices. In times of emergency simple 
devices like these will receive the attention 
that is necessary, but after the emergency 
has passed interest is likely to lag and the 
process becomes intermittent and unreliable. 
It would be possible to mention the names 
of cities where this process has broken 
down under such, neglect and where the 
germs of typhoid fever succeeded in getting 
by. One of the chief reasons why the use 
of liquid chlorine is better than bleaching 
powder for permanent use in water disin- 
fection is because the devices require a 
higher grade of attention—although not 
more attention, measured in terms of labor. 


Another virtue of the use of chlorine for 
disinfection is the rapidity of its action. 
Although not instantaneous, it is measured 
in seconds rather than in hours. Bacteria 
which come within its range are speedily 
killed. This virtue likewise has its failing. 
Apparently there is no second blow. It is 


a case of now or never. If bacteria succeed 
in passing by this one ordeal they remain 
alive. In water which contains organic 
matter the chlorine soon loses potency as a 
germ killer. 

From the foregoing it follows that a 
rapid and intimate mixture of the disin- 
fecting solution or gas with the water is 
absolutely essential. There is much room 
for improvement in this detail of the 
method, and the disinfection of water in 
suction pipes, in pipes under pressure, in 
flumes, and at the inlets and outlets of 
basins offers a series of problems which 
must be carefully considered, each by itself. 
Accidents in the disinfection of water re- 
sulting in outbreaks of typhoid fever have 
already occurred from the failure to 
obtain prbper application. of the chemicals, 
although these have been due more fre- 
quently to interrupted service than to im- 
perfect mixing. 

Another interesting method of failure of 
disinfection recently occurred in one of our 
large lake cities. In order to protect the 
consumers against the possible taste and 
odor of chlorine in the water a neutralizing 
chemical was used, thiosulphate of soda. 
This was added at such a short-time interval 
after the disinfectant that the action of the 
latter was interrupted before it had accom- 
plished its work. This is said to have been 
the cause of an outbreak of typhoid fever 
in the city. 

The chemical disinfection of sewage has 
always made a strong appeal to sanitarians. 


Unquestionably it has possibilities of use-. 


fulness, but in making application it must 
not be forgotten that here again we must 
consider the fleeting character of the reac- 
tion. The solution of bleaching powder or 
liquid chlorine kills those bacteria which it 
can quickly reach, and only those. In water 
the bacteria are present as free individuals 
or in smal! chains or clusters. Their sur- 
faces are exposed to the destroying agent. 
In sewage they are partly free and partly 
enmeshed in lumps of organic matter. In 
the process of chemical disinfection only 
the free bacteria and those on or near the 
surface of the lumps are killed. Those 
within the lumps are so protected that they 
may remain alive until the action of the 
chlorine has spent itself. Later the disin- 
tegration of the lumps may liberate the 
bacteria which survived. It has been sug- 
gested that liquid chlorine has a greater 
power of penetration than calcium hypo- 
chlorite. If true this would be important, 
but thus far no evidence in this direction 
has been obtained. Judging from its rapid 
action in water its greater penetrating 
power may well be doubted. 

’ There appear to be but two ways of over- 
coming this difficulty of disinfecting solid 
particles. The first is to increase so greatly 
the quantity of disinfectant used that a 
sufficient amount of the active substance 
will remain until penetration of the masses, 
or their partial disintegration, has occurred. 


The second is to remove the suspended mat- 


ter from the sewage before disinfection— 
that is, limit disinfection to sewage efflu- 
ents. Perhaps some intermediate combina- 
tion of these might be made to produce the 
maximum economy, namely, a partial re- 


moval of the suspended matter and an in- 
crease in the dose of chemicals over that 
required for a clear liquid. Here as in all 
cases the process to be adopted must be 
based upon the required character of the 
final effluent. The earlier experiments in 
this direction were made with calcium hypo- 
chlorite and the removal of suspended mat- 
ter by sedimentation and filtration. We now 
have a new possible combination, namely, 
liquid chlorine for disinfection and the acti- 
vated sludge process for clarification. This 
combination does not alter the main ele- 
ments of the problem, but it must of neces- 
sity change the value of the constants. It 
is to be hoped that one or more of the ex- 
periment stations may not lose the oppor- 
tunity to obtain new evidence along this 
line of sewage treatment. 


Prizes for Plumbing Theses 


T IS A FACT which few will venture to 

deny that plumbing fixtures and plumbing 
equipment generally are not designed from 
the standpoint of economy, but rather to 
promote safety and luxury. Elaborate de- 
vices and systems of pipes are installed in 
order to protect the air of houses from the 
supposedly dangerous sewer air,. while 
bowls, faucets and all sorts of devices are 
introduced to embellish bathrooms and make 
the necessary fixtures for water supply and 
waste disposal attractive. Insofar as this 
contributes to the use of water, to cleanli- 
ness and to artistic features of our homes 
and public lavatories, it is a good move- 
ment. That clean-looking and attractive 
plumbing fixtures tend to produce cleanly 
habits and thus promote health is almost 
self-evident. On the other hand many of the 
modern fixtures are lavish in the use of wa- 
ter. Sewer air, although objectionable, does 
not disseminate the germs of disease. Trap- 
ping can be carried too far. 

There appear to be several reasons why 
plumbing continues to remain complicated, 
in spite of the passing of the sewer-gas 
theory, and even to become more compli- 
cated. Dealers are naturally desirous of 
selling plumbing supplies, and the labor 
unions are naturally desirous of cultivating 
the field for labor. Public health authorities, 
zealous for the welfare of the community, 
have allowed regulations prescribing elab- - 
orate designs to be put in force, not always 
realizing what it means to the house-owner 
in dollars and cents. : 

A more important reason, perhaps, is the 
lack of interest which has been taken by 
engineers and sanitarians. The whole sub- 
ject of plumbing has been left in the hands 
of those who profit by selling materials or 
labor. Perhaps the worst feature of the sit- 
uation is that the young men from our tech- 
nical schools apparently take little interest 
in the subject. Last year a prize of $200 
was offered to the students of Harvard Uni- 
versity and the Massachusetts Institute of 
Technology for the best essay on some 
topic relating to plumbing design or the 
materials used in plumbing systems. Not a 
single student entered the contest. 

This year the donor has decided to throw 
open the contest to students of other schools 
where the subject of plumbing is taught and 
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even to persons who are engaged in the 
practice of plumbing. Three prizes are to 
be awarded for the best theses, one to be 
competed for by instructors, one by students 
and one by plumbers. Details regarding 
these prizes will be found in the news sec- 
tion of this issue. 

Why should the engineer take an inter- 
est in plumbing? Because it represents an 
annual expense of many millions of dollars; 
because the great size of the modern steel 
building has increased the complexity of de- 
signs so that they require engineering skill; 
because there is here an opportunity for ap- 
plying the principles of efficiency to every- 
day life; because it is desirable that there 
be better co-operation between the business 
and the professional interests of the coun- 
try; because the details of house plumbing 
are the connecting links between the water 
and the sewer systems and good sanitation 
is needed in the interest of public health 
and comfort. 

It will be interesting to see what topics 
are chosen by the contestants for the Nel- 
son prizes, for the field is left wide open. 
It may be the economical design of a wash 
basin, or a discussion of non-siphoning 
traps, the relative advantages of cast iron 
or steel soil pipes or the necessity of main- 
taining the running trap on the main house 
drain. There are topics innumerable. 


Rejecting a Hard-Won Principle 


T THIS WRITING the most engross- 
DN is subject before the American public 
is the railroad controversy. It is still likely 
to be the paramount public question when 
this issue of the Engineering Record 
reaches its readers. The storm has long 
been brewing. Conferences between the 
railroad officials and the brotherhoods were 
of no avail. Then the federal board of 
mediation and conciliation failed and now 
the President of the United States, unable 
to bring the contending parties to an under- 
standing, is appealing to Congress for leg- 
islation which will avert the impending dis- 
aster. 

There is much talk in the press as to 
whose will be the responsibility if the strike 
should come. Last week the President was 
the favorite candidate for the réle of scape- 
goat, though he was valiantly trying to un- 
load the threatening burden on the railroad 
executives. It appears that the original 
guilty party would escape from his due 
meed of blame. Now, however, the public’s 
mind is clearer. The bringing of the con- 
troversy before the President has aroused 
the interest of the dullest citizen. The set- 
ting was dramatic and attention has been 
comparatively easy to get. Both sides have 
had their say and the public, if deceived be- 
fore, now comprehends the issue clearly. 
Newspapers which heretofore have failed to 
grasp the meaning of the “eight-hour basic 
day” have, during the last week, presented 
it correctly in their editorial columns. 

Even the most heedless citizen, therefore, 
knows where the responsibility for the 
strike, if it should come, must lie. The em- 
ployees throughout the negotiations have 
steadfastly refused arbitration on the main 
issue of the controversy—their demand that 


they be given ten hours’ pay for eight 
hours’ work. They have deceived the pub- 
lic—it appears even that they have deceived 
the President of the United States—into 
believing that they were contending for an 
eight-hour working day. On that false 
ground they won much sympathy. The ad- 
vantage was only temporary. A reaction 
came when the truth became known. 

From the very beginning the railroad of- 
ficials have shown a conciliatory attitude. 
They were willing to give and take upon the 
merits of the controversy. In June a confer- 
ence was held with brotherhood leaders, 
but it was impossible to secure a fair dis- 
cussion of the issue with them. The leaders 
were unyielding on the main point in con- 
troversy. Then by an unfairly worded bal- 
lot, which compelled the employees to de- 
clare in favor of the basic eight-hour day, 
the men authorized the brotherhood leaders 
to use their judgment. The chiefs there- 
upon reiterated the demand that they 
should have all they asked for, or the trains 
would be stopped. Another conference was 
held at the request of the railroad officials. 
It proved fruitless. The officials then, not 
the employees, appealed to the federal medi- 
ation board. Again the railroads were in a 
conciliatory mood, the men stubborn in their 
refusal to discuss the main issue. 

Despite the fact that labor has fought 
for a generation for the principle of arbi- 
tration, the brotherhoods have in this con- 
troversy rejected the principle. They claim 
that their demand for the eight-hour basic 
day is not arbitrable, apparently on the 
ground that a shortening of hours is vital 
to their welfare. As has been pointed out, 
however, the demand is in fact not for a 
shortening of hours, but for an increase in 
wages. The men are willing to arbitrate 
their “time and a half for overtime” re- 
quest, but not the wage increase demanded 
under the cloak of a shortening of hours. 

But should a demand which seriously af- 
fects the finances of the railroads be non- 
arbitrable? The public has set limitations, 
through the Interstate Commerce Commis- 
sion, to the earnings of the railroads. They 
are at the mercy of the public on the one 
hand. Shall they be allowed to be at the 
mercy of one group of their employees on 
the other? 

One would think from the stubbornness of 
the demands that the brotherhoods were 
representing all of the employees of the 
roads. As a matter of fact their member- 
ship includes only 18 per cent of the total 
number of railway workers—though they 
received 28 per cent of the total wages. 
Shall the brotherhoods’ wage-increase de- 
mands be non-arbitrable without giving 
these other 82 per cent their day in court? 
The other employees are now awakening to 
their situation. Some 80,000 of them have 
signed a petition asking that steps be taken 
so that their livelihoods will not be inter- 
fered with. They have not demanded more 
pay or shorter hours. That they are awak- 
ening to the position in which they are 
placed by the brotherhoods, however, is ap- 
parent. They have rights which surely 
have some relation to those of the unyield- 
ing brotherhoods. Arbitration might shed 
light on that relation. 
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Instead of being objects of sympathy, 
which they were when their demands were 
wrongly understood, the brotherhoods are 
now standing forth in their true light—as 
enemies of American industrial peace. They 
have rejected the medium, built up through 
long time and much stress, by which indus- 
trial controversy can alone be satisfactorily 
settled — arbitration. They have tried to 
carry labor back a generation and to put 
force in place of conciliation. They have 
adopted the ways of industrial war rather 
than of industrial peace. 

The strangest feature in the whole con- 
troversy is that the President of the United 
States, claiming he was an advocate of ar- 
bitration, should concede to the men -their 
major request and demand of the railroads 
that they concede a ten-hour rate for an 
eight-hour day, leaving only the minor de- 
mands to arbitration. The railroads. were 
right in refusing’to accept the President’s 
terms and, in the opinion of this journal, 
the country will stand behind them in-their 
refusal. 

Yet, true to the conciliatory attitude they 
have borne throughout the controversy, 
they have countered with reasonable re- 
quests. They are willing to set aside a fund 
which would represent the difference be- 
tween present wages and those demanded 
under the eight-hour basic day, leaving to 
the decision of an arbitration board the dis- 
posal of the fund so created. As an alterna- 
tive they are willing to grant the President’s 
demand if assured that a rate increase will 
be given them should investigation show 
that the increased wages would cut them 
below a fair net income. To each of these 
demands, as they became known, the broth- 
erhoods have rejoined their outright re- 
fusal. Their course has been consistently 
one of rejecting arbitration; the railroads’, 
one of acce ting it. 

Whose, therefore, will be the responsi- 
bility if the strike should come? 

As has been frequently said with refer- 
ence to situations arising from the present 
Kuropean war, “peace can be purchased at 
too high a price.’”’ In the judgment of this 
journal there is no way out for the rail- 
roads except to meet the test, to stand where 
they have stood from the beginning—for 
arbitration—and let the strike come. 
Theirs is not the responsibility, and the 
American public knows it, despite the fact 
that the President has tried to make them 
the scapegoats. The issue would have been 
thrown into clearer light if the President 
had actually stood for what he claims to 
stand for—arbitration. By taking an un- 
neutral attitude—untenable in a mediator— 
he has strengthened the men in their unrea- 
sonable position. He must bear some re- 
sponsibility for the strike. Had he put the 
employees’ attitude clearly before the coun- 
try, shown up their refusal of an impartial’ 
arbitration, instead of siding with them on 
their major demand, it is hardly conceivable 
that the chiefs of the brotherhoods could 
have stood out against public opinion. To 
our mind the President, in his address to 
Congress on Tuesday, has unfairly placed 
the onus on the railroads, while the spirit 
of his message savors of opportunism and 
‘Neace at any price.” 
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THE OLD LOG DAM ABOVE, WHICH DROWNED A SERIES OF RAPIDS, WILL BE BLOWN OUT 


Concrete Dam Far from Railroads Built Largely 
with Materials at Hand 


Sand Washed from Hillside, Quarry Opened at Top of Gorge—lInteresting 
Conditions Govern Design of 70,000-Yard Structure for Stream Control 


O BUILD a large concrete dam across 

the head of Ripogenus Gorge on the 
West Branch of the Penobscot River in 
northwestern Maine, 45 miles from the 
nearest railroad, has required the utiliza- 
tion of every local resource. The boilers 
are fired with wood cut on the sides of the 
gorge. A fully equipped sawmill above the 
dam site supplies all form lumber. A trap- 
rock quarry has been opened at the top of 
the gorge on the south side, and the crusher, 
sand-screening and concrete plants are 
strung in order down the hillside to the end 
of the 850-ft. dam, for the construction of 
which twin cableways and derricks are be- 
ing used. Cement and reinforcing rods— 
the only construction materials brought in 
in large quantities—are transported over 
the motor-truck freight road described in 
the Engineering Record of Aug. 19, page 
237. 

Unusual conditions dictating the con- 
struction for regulation purposes only of 
a dam at what might seem, to engineers un- 
familiar with the conditions, primarily a 
site for power development, have presented 
an interesting design problem. 


DAM AIDS IN MAKING PAPER 


On the headwaters of the Penobscot and 
Kennebec rivers, in the vicinity of Moose- 
head Lake, the Great Northern Paper Com- 
pany, owner of the dam, cuts annually al- 
most a million logs for the manufacture of 
paper. Roughly four-fifths of these are 
“driven” down the streams flowing into the 
West Branch of the Penobscot, then through 
Ripogenus Gorge and down to the company’s 
three main mills at Millinocket, Dolby and 
East Millinocket. A labyrinth of natural 
lakes enlarged by numerous timber dams 
makes possible control of the stream flow to 
secure water for carrying down the logs. 
All-of these dams, however, are compara- 
tively low, except that at Chesuncook, 3 


miles above Ripogenus, which is one of the 
largest timber dams in existence, and the 
only one above Ripogenus designed for stor- 
age. The other dams make available little 
water beyond that required for the pur- 
pose of log driving. 

Consequently, after the log drive is over 
each year there is not enough water in 
storage completely to regulate the river 
flow for power development at the mills. 
Below Chesuncook, however, there is con- 
siderable fall, these rapids being at present 
covered by Ripogenus Lake, a small body 
of water impounded by a timber dam at the 
head of the gorge. By constructing a mod- 
ern concrete dam below this wooden dam, it 
was possible by raising the level of Chesun- 
cook Lake 4 ft. to El. 940 to secure an avail- 
able drawdown of 53 ft., 28 ft. of which can 


be drawn from the area above the Chesun- 
cook dam. Even should the reservoir be 
left at the level of the lowest log sluice 
after a dry log-driving season, there would 
still be available 35 ft. of water. Chesun- 
cook Lake is already 35 miles square, and 
the new lake will have an area of about 45 
square miles. As the entire capacity of 18 
billion cubic feet above the old dam, in ad- 
dition to the 10 billion cubic feet added to 
the reservoir capacity by the new dam, will 
be available after blasting out the old tim- 
ber structure, ample capacity for regulating 
the flow over the entire year will be secured. 
Moreover, by constructing a tunnel to the 
foot of Ripogenus Gorge, a head of 240 ft. 
can be developed if conditions should ever 
arise creating a market for the power. The 
country, however, is not adapted to manu- 
facturing, there are no towns of size within 
many miles, and the company’s develop- 
ments already in operation are ample for 
its own needs. Therefore the only power 
developed at the dam will be the 45 kw. 
necessary for electric operation of the gates, 
log sluices and a small traveler handling 
the spillway stoplogs. 


Log SLUICES COVER 17-FooT RANGE 


Drop gates, releasing only enough water 
to carry the logs, are a feature of the two 
log sluices. These sluices are set side by 
side in the north end of the dam, the 16-ft. 
gate with its sill 11 ft. below high lake 
stage and the 12-ft. gate with its sill 19 ft: 
below this datum. Each gate is set in a 
concrete flume of the same width. These 
flumes come together and discharge into 
the river about 300 ft. below the dam. 
South of these sluices are the four gates for 
controlling the river flow. These have a 
combined clear width of 38 ft., sufficient 
to provide water for the mills until the lake 
stage reaches El. 887, 2 ft. above their sills. 
The gate openings are entirely lined with 
cast iron, as it was estimated that concrete 
would be eroded at the velocity developed 
by discharging under full head. 

For the remaining length the crest of the 
dam stops 8 ft. below high lake level, or at 
El. 932. At El. 945 is a concrete roadway 
across the dam carried on piers between 
which are seated stoplogs up to El. 940. 
The spillway openings total 450 ft., suffi- 
cient to pass the maximum recorded flow of 
23,000 sec.-ft. > 

The dam is built on traprock, the joint 


PULP LOGS GOING THROUGH THE UNCOMPLETED SECTION ON THE SUMMER LOG DRIVE 


Se nee el 


9 Et re re oe? 


SEPTEMBER 2, 1916 


ENGINEERING RECORD 


281 


LEFT, QUARRY ABOVE CABLEWAYS AND CONCRETE PLANT; RIGHT, SLUICING THOUSANDS OF YARDS OF GLACIAL DRIFT TO SECURE SAND 


eracks of which are being grouted solid to 
an elevation 50 ft. below the footings. 


PLANT LAYOUT TAKES ADVANTAGE OF SITE 


_ The construction layout can be readily 
grasped from the accompanying photo- 
graphs. Traprock quarried at the top of 
the south side of the gorge is loaded by a 
traveler into cars feeding a gyratory 
crusher. From this the stone drops to 
secondary crushers and thence to the bins 
over the two l-yd. mixers. East of these 
bins is the cement house, receiving cement 
from the motor trucks, level with its roof, 
and discharging it by means of gravity 
rollers to the mixer platform below its floor. 
Over this house is a rope conveyor with 
pans which transports the sand from the 
team dump to the hoppers over the mixer. 
The mixers discharge into cableway buck- 
ets. These are dumped into the forms di- 
rect or are rehandled by derricks, for the 
dam proper. For the roadway, the buckets 
discharge into movable hoppers and the con- 
crete is distributed in carts. The south 
half of the dam and the north section to the 
south side of the sluice gates have been built 
with little cofferdam work. As soon as the 
sluice gates are finished, and the log-driv- 
ing season is over, a crib dam will be thrown 
across the main channel, the river diverted 
through the sluice gates and the remaining 
section of the foundation finished. It is 
expected that the present season will see 
the completion of the project. 

The only sand found after a thorough 
search of the lake bottom and the surround- 


ing country was contained in a glacial de- 
posit of sand, clay and boulders 2 miles 
below the dam. Pumps were installed below 
the gorge on the river, and an 8-in. pipe 
line delivering 1500 gal. per minute run to 
the top of the pit. After clearing the pit 
and stripping the surface of boulders and 
vegetable matter, two channels were cut, 
down which the material is washed to two 
large basins each holding about 400 cu. yd. 
The flow of water and the slope of chan- 
nels and basins are adjusted so that most 
of the small boulders are dropped above the 
basins. Practically all of the sand and peb- 
bles lodge in the basins, while all of the 
clay and vegetable matter overflows the 
brush dam below each basin and is carried 
off into the river. 

A large force of men and teams are 
required to remove the boulders, shovel 
the sand and transport it to the dam 
where the pebbles are screened out and run 
into the stone bin. Blasting is frequently 
resorted to, as the stream through the pipe 
line, discharged more than 100 ft. above 
the river, is not under great pressure and 
depends for its eroding power on the fall in 
the channels cut for it. Between 20 and 
50 per cent of sharp, coarse granite sand is 
reclaimed from the material sluiced. The 
cost is higher than the price of sand at 
several points in the state, but is still below 
even the cost of transportation of sand from 
the nearest rail point. 

Most of the construction equipment was 
brought in during the winter on sleds. A 
large part of it was hauled across the ice 


CONCRETE AND CRUSHING PLANTS ARRANGED ON HILLSIDE ABOVE DAM 


on Moosehead Lake from Kineo in the cold 
winter of 1914-15. 

A camp with two mess halls, accommoda- 
tions for the 350 men employed and cot- 
tages for the men in charge, foremen and 
office force is located upstream from the 
dam on the south bank. The dam is now 
being completed by the forces of the Great 
Northern Paper Company, of which Garret 
Schenck is president. J. T. Mullen is in 
charge of the project as superintendent. 
H. S. Ferguson, consulting engineer, de- 
signed the development and is supervising 
its construction. He is represented on the 
work by E. W. Prouty, resident engineer. 


Worn Macadam Road Re- 
paired by Tar Spraying 


Inexpensive Equipment Employed to Distribute 
Tar Under Pressure—Detailed Cost 
Figures Given 
By ROBERT H. McNEILLY 
Assistant Professor of Civil Engineering, Van- 
derbilt University, Nashville, Tenn. 


NE of the most puzzling problems 

which confront the highway engineer 
is how to repair a macadam road success- 
fully, without excessive expense for scari- 
fying, rolling and clean surfacing stone, 
when it is determined to treat the road 
with oil or tar. 

On the campus at Vanderbilt University, 
Nashville, Tenn., we had a road which was 
in a peculiarly favorable condition for the 
application of a light tar. This, it is 
thought, will serve not merely as a dust pre- 
ventive, but will act to prolong the life of 
the road for several years. 

Picture 1 shows a general view of this 
road before treatment. It will be noted 
that the road is on a steep slope, but car- 
ries practically no drainage except the wa- 
ter which falls on its own surface. It was 
rebuilt about five years ago with a water- 
bound macadam surface:of a peculiarly ce- 
mentitious limestone. Picture 2 indicates 
how almost every particle of the binder has 
when it is determined to-treat the road 
was on the point of going to pieces. On the 
day when these pictures were taken, diffi- 
culty was experienced in finding half a 
dozen large stones actually displaced in the 
road surface, while two weeks later, when 
the work was done, more than 50 such 
stones were swept out of the road. 


EQUIPMENT INEXPENSIVE 


The road was first swept clean, then 
Tarvia B, a low-carbon tar, fluid at ordi- 
nary temperatures, furnished by the Bar- 
rett company, was applied cold by an inex- 


282 


ENGINEERING RECORD 


Vou. 74, No. 10 


1—CONDITION OF ROAD BEFORE TREATMENT \ 


pensive equipment developed locally by the 
Uncle Hiram Roofing & Paving Company, 
which furnished the labor. The apparatus 
for applying the tar is shown in Picture 3. 
An ordinary four-wheel wagon has a 500- 
gal. tank mounted on it. To this is at- 
tached a truck which carries a 214-hp. gas- 
oline engine, which operates a geared water 
pump of the single-acting, plunger type. 
The purpose of this pump is merely to pass 
the tar, which is siphoned out of the tank, 
through its suction valves into its pressure 
chamber. The gasoline engine, at the same 
time, drives a small air compressor which 
maintains a pressure of 175 lb. per square 
inch in the rather large air dome of the 


pump. The pressure is controlled by a 
ANALYSIS OF CRUSHED GRAVEL 

Per cent 
x retained 
On “14 =in. mesh  Bieve nie as mae oe WA cherie eet 3.6 
Between 4-in. mesh and 10-mesh sieve..... 51.1 
Between 10 and 20-mesh sieve.............. 19.3 
Between 20 and 40-mesh sieve.............. 8.4 
Between 40 and 100-mesh sieve............. 9.3 
Between 100 and 200-mesh sieve............ 3.2 
Passing 200-mesh sieves ::..s 205. a eee eee 5.1 


safety valve, which discharges back into the 
tank if the working pressure is exceeded. 
This air pressure serves to atomize the tar 
which is applied to the road through a 
hose, which terminates in a long goose- 
neck, with a spray at the end. The total 
cost of this apparatus need not exceed 
$500. It will be noted that the equipment 
is quite similar to a spray-painting out- 
fit. 

In operation the team pulls the tank and 
truck about 20 ft. at a time. Then the 
brakes are applied and the road oiled up 
to this point, when another move of similar 
length is made. 

The road treated was 595 ft. long and 


14!5 ft. wide—an area of 933 sq. yd. The 
time taken to apply the oil was 1 hour 53 
minutes, or the rate of application was 814 
sq. yd. per minute. On larger and continu- 
ous work, a speed of 10 sq. yd. per minute 
can easily be attained. 

As the tar was applied, crushed gravel, 
furnished by T. L. Herbert & Sons, was 
spread by hand, following close behind the 


5—POT HOLES DEVELOPED IN IMPROPERLY CON- 
STRUCTED BITUMINOUS ROADS 


tarring. This crushed gravel is very coarse, 
and even the material that passes the 200- 
mesh sieve appears sharp under the micro- 


scope. The sieve analysis is shown in the 
table. 
This crushed gravel comes from the 


crusher much drier than river sand and is 


2—EVERY PARTICLE OF BINDER REMOVED BY WASH 


thus bonded by the tar the more readily. 
Eight cubic yards were used on the job, 
which was equivalent to 0.85 cu. yd. per 100 
sq. yd. of road surface. This appeared to 
be rather too heavily applied, and %4 cu. 
yd. per 100 yd. of road surface seems to be 
a more rational quantity. Following the 
practice developed in Alleghany County,, 
Pa., the gravel was not rolled in, as expe- 
rience has shown that the ordinary traf- 
fic is decidedly more successful in bond- 
ing the surface material. Picture 4 shows 
the detailed appearance of the surface after 
the work was complete. 

The total amount of Tarvia B used was 
approximately 275 gal. for 933 sq. yd. of 
road surface, or 0.3 gal. per square yard. 

The cost of the normal operation of tar- 
ring a road in this manner is as follows: 


Cost OF TARRING ROAD 


Per 

- Labor day 

L -f£OreIMAN wie scass ete chee pe Monee Reardon eae $3.00 

J Sen EINEM AN Peis avag~ pe inics ae ehecede ae erie eyo eae 1.50 

LSPY AY. HOA! orale ave elptote ote ale eardehater ae Syamonoys aon 1.50 
4 laborers, sweeping and spreading gravel at 

$2.36 wper ‘day ih a sere bie eels eee 5.40 

1 ~team and river, ss cc vas datee ae ee Siete eee EU 

Gasoline,| -6te¢si7. tastes isisnaeed P shascovarenaetatia! ate tone metiee 1.30 


Total cost of application per day of 9 hr.$16.20 
Materials, per 100 Square Yards 


30 gal) Darvia Braid “Conte. catyeee nitetesene's $2.70 
%, cu. yd. crushed gravel, at $1.50........... 1.12 

Poteau ic steed asote) ones Aobeeamats elharet ot eae eaten en $3.82 
Cost of application per 100 sq. yd............ .30 


Total actual cost to contractor per 100 sq. yd. $4.12 


Assuming a rate of application of 10 sq. ‘yd. per 
minute, this is equivalent to a total cost for applica- 
tion of 30 cents per 100 sq. yd. 


In this connection two interesting pic- 
tures are submitted which show some as- 
phalted roads which were more or less a 
failure. These roads were constructed on 
Vanderbilt campus in 1910, and were the 


3—INEXPENSIVE APPARATUS FOR SPRAYING TAR 


4—APPEARANCE OF SURFACE AFTER TAR AND GRAVEL TREATMENT 
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first penetration-method roads attempted 
locally. Since that time local contractors 
have become equipped with proper appara- 
tus for the application of bitumen, hot and 
under pressure, and thousands of square 
yards of this type of road have been built in 
Nashville. Picture 5 shows how pot-holes 
developed in this road, which was con- 
structed by the penetration method, using 
asphalt of about 14 mm. penetration. 
Nearly 214 gal. per square yard of road 
_surface was used and the total cost of re- 
surfacing, rolling and treating with asphalt 
was approximately 45 cents per square yard. 
The “picking up” of this road, shown in 
photograph 5, is thought to be largely the 
result of too much asphalt on the surface, 
this asphalt having been applied by heating 
in an open kettle and applying by hand from 
coal scuttles. Limestone screenings were 
also used as a surfacing, which partly 


6—ASPHALT “KILLED” BY SURFACING OF LIME- 
STONE SCREENINGS 


“killed” the asphalt, due to their large con- 
tent of very fine dust or “flour.” Picture 6 
shows how this action of “killing” the oil 
occurred, causing the asphalt to crumble 
where the road was not subject to travel. 

These last two pictures show in a marked 
degree how our knowledge of this method 
of road-building has improved since 1910, 
when these roads were rebuilt, and also, in 
a more marked degree, do they show the 
effect of having the local contractors equip 
themselves with feasible apparatus for do- 
ing this class of work. 

S. A. Weakley, junior engineer, U. 8. 
Army, took the pictures which illustrate 
this article. 


British Columbia Railway Aid 


Bonds to the value of $2,000,000 will be 
floated at once by the Province of British 
Columbia, Canada, to enable the Pacific 
Great Eastern Railway to complete its line 
through to Prince George. The issue will 
be sold under authority granted by the last 
British Columbian legislature, whereby the 
province is empowered to borrow $10,000,- 
000 for the purpose of assisting the line. 
Part of the loan is for enabling the railway 
to complete work already undertaken. Men 
have been sent north to Clinton, B. C., and 
from that point track will be rushed ahead 
‘along the grade. It is expected that the 
steel will reach Prince George some time in 
the fall. 


Complete Tests of Mortars and Concretes 
Reported by U.S. Bureau of Standards 


Results of a Most Comprehensive Series of Investigations 
Into Effects of Single Variables Have Practical Significance 


ESULTS and conclusions based on 

20,000 tests of mortar and concrete 
specimens are given in Technologic Paper 
58 of the U. S. Bureau of Standards, in 
which is reported probably the most com- 
prehensive and practical series of investiga- 
tions into the effects of various factors upon 
the strength of concrete ever made. By 
varying one factor at a time, experiments 
were made to determine accurately the 
effects of consistency, of age, of density 
and proportions of the mix, of the nature 
of the aggregates, of the methods of mix- 
ing and placing, and of the manner of 
curing. 

It is shown that in many cases greater 
compressive strength with lower cost re- 
sults from other than the usual standard 
proportions, such as the 1:2:4 mix so com- 
monly used. Concretes differing widely in 
composition from Fuller’s ideal curve were 
found to give high strength, and conclusive 
proof was developed to show that the maxi- 
mum density curve varies for every aggre- 
gate and combination of aggregates. The 
following abstract includes the principal 
results and important conclusions. 


SCOPE AND METHOD OF TESTS 


Recognizing that concrete differs from 
other structural materials in the fact that 
the actual manufacture must be carried out 
under conditions varying widely, for ex- 
ample, from the easily standardized and 
controlled methods in the production of 
steel, it is claimed that the common proce- 
dure used in inspecting the materials and 
in testing the cement only is no more appli- 
cable as a measure of the strength of the 
resulting concrete than would be an in- 
spection of the ore as an indication of the 
strength of steel. The importance of bas- 


‘ing the selection and proportioning of ag- 


gregates upon well-planned preliminary 
tests, and of extreme care in the practical 
fabrication of the concrete, are therefore 
emphasized. 

Standard methods of testing were used, 
and in most cases compressometer readings 
were taken for the purpose of determining 
the yield points and coefficients of elasticity. 
The yield point was found from carefully 
drawn stress-strain curves, and located at 
the point where the deformations cease to 
be directly proportional to the loads. The 
properties of the aggregates were obtained 
by making granular analyses, testing for 
specific gravity, weight per cubic foot, 
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EFFECT OF CONSISTENCY ON STRENGTH OF CON- 
CRETE OF VARIOUS AGGREGATES : 


Standard § x 16-in. cylinders and 6-in. cubes tested 
in compression ~ 


water absorption and percentage of voids. 
The cement used was generally a mixture 
of several brands of American Portland ce- 
ments. Practically all the results given are 
the average of three or more tests. 


RESULTS OF TESTS 


The tests in many respects confirm previ- 
ous experimental results. For example, the 
variation of strength with age is indicated 
by a comprehensive series on mortars and 
concretes showing decreased strength in 
long-time tests for neat cement and 1:3 
mortars in tension, but increased strength 
with age for concrete in compression. 
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Percentage of Water Used in Mixing 
(Based on total dry weight of cement and aggregate) 


EFFECT OF CONSISTENCY ON STRENGTH OF CON- 
CRETE AT VARIOUS AGES 


Standard 8 x 16-in. cylinders tested in compression 


Results of experiments showing the dif- 
ference between machine-mixed and hand- 
mixed concretes, the general superiority of 
the former and the wide variations (as 
much as 70 per cent) which may occur due 
only to the method of mixing the materials, 
are presented. 

An experiment intended to reproduce the 
conditions met in practice when concrete is 
placed under water was devised, and the 
results show that there is a considerable 
reduction in strength of concrete deposited 
in this.manner, especially for leaner mix- 
tures—the 1:2:4 concrete attained 70 per 
cent of normal strength, while 1:3:6 con- 
crete at one year showed only 25 per cent 
of normal. These results are to be consid- 
ered with caution, because in large masses 
there would probably be less segregation 
than in the standard 8-in. cylinders used. 

The tests made to indicate the effect of 
method of storage on strength included 
specimens stored out of doors after four 
weeks and specimens stored indoors after 
one week in a damp room. It is noteworthy 
that the average strength of 1:2:4 concrete 
was only 1834 lb. per square inch at the 
age of one month for the former and only 
1176 lb. for the latter. These tests there- 
fore indicate that the commonly prescribed 
value of 2000 lb. for 1:2:4 mix at one month 
is excessive, and that the factor of safety 
of concrete, structures as usually designed 
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and fabricated may be nearer two than 
four. 

The accompanying diagrams indicate the 
vital influence upon strength of the percen- 
tage of water used in mixing concrete. The 
most satisfactory consistencies from the 
standpoint of strength and durability are 
the quaking and mushy mixtures. By 
“quaking” is meant a stiff mixture upon 
which water can be brought to the surface 
by slight tamping and which will not flow 
readily. By “mushy” is meant a soft mix- 
ture which is not watery, but can be spaded 
and readily worked into place in the forms. 
Fluid mixtures which flow readily into place 
in the forms with little or no working, often 
used for chuted concrete on construction 
.work, will give strength far below that 
properly obtainable by the same ingredi- 
ents, owing to the tendency to segregate 
and the formation of laitance. 


BETWEEN DENSITY AND 
STRENGTH 


RELATION 


Results of another comprehensive series 
show the direct relation between density 
and strength—the strength apparently 
varying directly as the density when the 
relative quantity of cement to aggregate 
is the same. The effect of varying the pro- 
portions of the aggregates is also indicated. 
The fallacy in the method of proportioning 
by voids is pointed out, and many results 
showing high strength for aggregates dif- 
fering widely from Fuller’s ideal curve are 
given. The great possibilities of economy 
in the selection and mixing of aggregates 
are further confirmed by the series, in 
which large amounts of coarse aggregates 
were included. The results show that in 
every case the addition of large coarse ag- 
gregates give higher strength than was at- 
tained by the 1:2:4 gravel concrete to which 
various percentages of large-size trap rock 
were added. Maximum density and maxi- 
mum strength are usually obtained with a 
concrete in which the ratio of fine to coarse 
aggregate is not less than 1-to 3. 

Among the other results of practical sig- 
nificance may be cited the accelerating ac- 
tion of steam pressure, up to 80 lb. per 
square inch, upon the hardening of mortar, 
accompanied by increase in compressive 
strength. Steam-cured mortar or concrete 
is of much more uniform appearance, and 
the modulus of elasticity and yield point 
increase with duration and amount of the 
steam pressure. 


Principal Conclusions 


~The seventeen conclusions given by the 
authors, R. J. Wig, G. M. Williams and E. 
R. Gates, as the result of these tests, are 
considered so important in affecting stand- 
ard practice in concrete construction that 
they are quoted in full: 

“1. No standard of compressive strength 
can be.assumed dr guaranteed for concrete 
of any particular proportions made with any 
aggregate unless all the factors entering 
into its fabrication are controlled. 

“2. A concrete having a desired compres- 
sive strength is not necessarily guaranteed 
by a specification requiring only the use of 
certain types of materials in stated propor- 
tions. Only a fractional part of the desired 
strength may be obtained unless other fac- 
tors are controlled. 

“3. The compressive. strength of a con- 
crete is just as much dependent upon other 
factors, such as careful workmanship and 
the use of a proper quantity of water in 
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mixing the concrete, as it is upon the use 
of the proper quantity of cement. 

“4, The compressive strength of concrete 
may be reduced by the use of an excess of 
water in mixing to a fractional part of that 
which it should attain with the same mate- 
rials. Too much emphasis cannot be placed 
upon the injurious effect of the use of ex- 
cessive quantities of water in mixing con- 
crete. 

“5, The compressive strength of concrete 
may be greatly reduced if, after fabrica- 
tion, it is exposed to the sun and wind or 
in any relatively dry atmosphere in which 
it loses its moisture rapidly, even though 
suitable materials were used and proper 
methods of fabrication employed. 

“6. The relative compressive strength of 
concretes to be obtained from any given 
materials can be determined only by an 
actual test! of those materials combined in 
a concrete. 


RELATIVE VALUE OF AGGREGATES 


“7, Contrary to general practice and 
opinion the relative value of several aggre- 
gates to be used in concrete cannot be de- 
termined by testing them in mortar mix- 
tures. They must be tested in the combined 
state with the coarse aggregate. 

“8. Contrary to general practice and 
opinion the relative value of several coarse 
aggregates to be used in concrete cannot 
be determined by testing them with a given 
sand in one arbitrarily selected proportion. 
They should be tested in such combination 
with the fine aggregate as will give maxi- 
mum density, assuming the same ratio of 
cement to total combined aggregate in all 
cases. 

“9. No type of aggregate such as granite, 
gravel or limestone can be said to be gen- 
erally superior to all other types. There 
are good and poor aggregates of each type. 

“10. By proper attention to methods of 
fabrication and curing, aggregates which 
appear inferior and may be available at the 
site of the work may give as high compres- 
sive strength in concrete as the best se- 


lected materials brought from a distance, : 


when the latter are carelessly or improperly 
used. 

“11. Density is a good measure of the 
relative compressive strength of several dif- 
ferent mixtures of the same aggregates 
with the same proportion of cement to total 
aggregate. The mixture having the high- 
est density need not necessarily have the 
maximum strength, but it will have a rela- 
tively high strength. 

“12. Two concretes having the same dens- 
ity but composed of different aggregates 
may have widely different compressive 
strengths. 


RELATION BETWEEN GRADATION OF AGGRE- 
GATES AND COMPRESSIVE STRENGTH 


“13. There is no definite relation between 
the gradation of the aggregates and the 
compressive strength of the concrete which 
is applicable to any considerable number of 
different aggregates. 

“14. The gradation curve for maximum 
compressive strength, which is usually the 
same as for the maximum density, differs 
for each aggregate. 

“15. With the relative volumes of fine 
and coarse aggregate fixed, the compressive 
strength of a concrete increases directly, 
but not in a proportionate ratio, as the 
cement content. An increase in the ratio 
of cement to total fine and coarse aggre- 
gates when the relative proportions of the 
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latter are not fixed does not necessarily re- 
sult in an increase of strength, but may 
give even a lower strength. 

“16. The compressive strength of con- 
crete composed of given materials, combined 
in definite proportions and fabricated and 
exposed under given conditions, can be de- 
termined only by testing the concrete actu- 
ally prepared and treated in the prescribed 
manner. 

“17. The results included in this paper 
would indicate that the compressive strength 
of most concretes, as commercially made, 
can be increased 25 to 100 per cent or more 
by employing rigid inspection which will 
insure proper methods of fabrication of the 
materials.” 


Inconsistencies Shown in 
Water and Sewer Laws 


Curious Anomalies Exist in Attitude of Legisla- 
tures Relating to the Financing of 
_ These Utilities 


By W. L. BUTCHER 


With Metcalf & Eddy, Consulting Engineers, 
Boston, Mass. 


OTWITHSTANDING the similarity of 
the functions of water and sewerage 
works in contributing to the public health, 
there have grown up in the different states 
some rather curious differentiations as re- 
gards the laws and the attitude of legisla- 


“tures relating to the financing of these 


utilities. There can hardly be any ques- 
tion as to the similarity of the health re- 
quirements which demand the installation 
of both water and sewerage works. The 
difference appears to be one of degree only, 
the construction of sewers being delayed, 
possibly, until public necessity arises, with 
the police power of the state always in the 
background, while the construction of wa- 
terworks often takes place earlier than 
sanitary necessity might demand, in order 
to meet the comfort or convenience of the 
community. 

This latter phase of the matter, with its 
possibility of profit from the sale of water, 
early led to the installation of many private 
plants. The difference in the financial pro- 
cedures may doubtless be partly attributed 
to this fact. Their similarity is recog- 
nized, moreover, as we find in some com- 
munities privately owned sewerage systems 
being run for profit and in other places 
waterworks construction financed by “spe- 
cial assessments,” although the latter 
scheme is more particularly associated with 
sewerage works. Probably the element of 
compulsion associated with sewers, as dis- 
tinguished from voluntary participation in 
the benefits derived from waterworks, has 
something to do with the differing attitude 
of the law and legislatures in the two 
cases, 


LIENS ON REAL ESTATE 


One of the anomalies is annually brought 
to mind in Massachusetts through the effort 
of the New England Waterworks Associa- 
tion to have bills for water made a lien on 
real estate. These efforts regularly fail, 
through the plea of the extra work of con- 
veyancing entailed, in spite of the fact that 
Brockton and other cities in Massachusetts 
assess and collect annual bills for rental of 
sewers, based on the extent of use as meas- 
ured by the consumption of water. These 
bills are, in common with all “sewer assess- 
ments,” a lien on real estate. 3 
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Of course, a water department has a 
lever in that the water may be shut off until 
the bill is paid, whereas it would be against 
public policy to shut off a sewer connec- 
tion. It is quite conceivable, however, that 
the danger from a lack of water might, un- 
der some circumstances, be as serious as a 
lack of sewerage facilities. As a matter of 
fact, in New Jersey and possibly other 
states, water bills are a lien on real estate. 
In the case cited the differing attitude is 
further emphasized by the long legal fight 
ultimately carried to the Supreme Court of 
the United States, which was necessary be- 
fore Brockton, Mass., could establish the 
right to charge annual rentals for sewer 
connections, based on the extent of use. 
At the same time, of course, every water- 
works in the state was doing this very 
thing. 


PENNSYLVANIA CONDITIONS © 


Passing now to another state, Pennsyl- 
vania, we find still other interpretations of 
the same points. With regard to water- 
works we find rates being charged which 
are sufficient to pay interest, sinking fund 
contributions and maintenance expenses, 
the latter including the cost of renewals of 
wornout portions of the distribution sys- 
tem, parts of which are originally paid for 
by special assessments on abutting prop- 
erty. On the other hand, in the case of 
sewers, the courts have distinctly said that 
renewals could not be charged to the prop- 
erty benefited. It will be noticed, however, 
that in the matter of waterworks all 
charges for sinking funds, renewals, etc., 
are taken care of through the water rates. 
Carrying the matter still further, we find 
that, unlike the case in Massachusetts, com- 
munities are expressly prohibited from 
charging annual rentals or maintenance 
costs for the use of the sewers. The courts 
to bring about this condition reasoned 
through the supposed analogy between pave- 
ments and sewers, it being a well-estab- 
lished principle in Pennsylvania that the 
cost of pavement renewal could not be re- 
assessed on abutting property. 


RENEWAL COSTS 


It is, perhaps, easy to see how the dif- 
ferent practices relating to the two sub- 
jects have grown up. They come partly, 
of course, from the difference in the func- 
tions of the two utilities, although this ap- 
pears to be a matter of degree only and not 
sufficient to prohibit absolutely in one case 
a scheme of financing which is allowed, 
even if indirectly, in another case. For in- 
stance, in those Pennsylvania communities 
where, in the case of both sewerage and 
water systems, a portion of the cost is 
assessed on abutting property, thus assum- 
ing them to be analogous to that extent, the 
possibility of charging any maintenance or 
renewal costs to abutters is denied in the 
financing of the sewerage system, but is al- 
lowed through the rates in the case of 
waterworks. 

Certainly it would seem, referring to the 
decisions cited in the foregoing, that the 
analogy between waterworks and sewers is 
closer than between pavements and sewers, 
and whereas it may be inequitable, or at 
least impossible, to assess any special bene- 
fit to abutters, for the maintenance or re- 
newal of pavements, there is no difficulty in 
at least approximating the extent of special 
benefit accruing to abutters on account of 
maintenance and operation of sewers. 
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New York Subway’s Largest Elevator Shaft 
Sunk Under Forty-Second Street 


In Carrying Down Excavation, Rock Was Dropped Into Steinway 
Tunnel 72 Feet Below the Street and Taken to Shaft at Riverfront 


NDER East Forty-second Street, New 

York City, at the present eastern end 
of the Grand Central Terminal of the New 
York Central Railroad, and about 90 ft. east 
of Park Avenue, will be located the largest 
elevator shaft of the rapid-transit subway 
system of New York City. In the form of 
a trapezoid, with its east and west lines 
parallel and 55 and 60 ft. long respectively, 
the north line approximately the north curb 
line of Forty-second Street, 60 ft. long, and 
the south leg 61 ft. in length, with a sec- 
tional area of about 3500 sq. ft., this shaft 
is the largest structure of its kind in the 
Greater City. To the platform level of the 
Queensboro subway below there is a depth 
of about 75 ft., with a maximum depth of 
94 ft. in the three elevator pits. 
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SECTION AA 


SHAFT AT STAGE WHEN NORTH HALF WAS EX- 
CAVATED, STEEL ERECTED AND STREET LOADS 
TRANSFERRED TO IT 


This shaft will serve as a direct under- 
surface connection between the New York 
Central terminal station and the subway 
lines intersecting at this point, and transfer 
by means of elevators: and shuttle service 
under Forty-second Street will be made be- 
tween the west side subway under Broad- 
way and Seventh Avenue, the east side sub- 
way under Park and Lexington Avenues 
and the Queensboro subway under East 
Forty-second Street. Owing to the fact 
that the Queensboro subway passengers are 
now required to walk about 1000 ft. through 
Hast Forty-second Street to transfer to the 
present subway line at Forty-second Street 
and Vanderbilt Avenue, work on this ele- 
vator shaft is being prosecuted with all pos- 
sible speed to an early completion. 


SUPPORT OF STREET 


Situated as this shaft is directly beneath 
East Forty-second Street, with its heavy 
traffic at all hours, including the cars of 
two surface trolley lines, and with an ele- 
vated railroad structure above it, heavy 
timbering and strong support of subsurface 
structures were demanded during excava- 
tion. With a decked area about 100 ft. long 
along the street, and extending from the 
north curb to the south building line, none 
of the operations were visible from the 
surface. For a depth of about 20 ft. the 
excavation was in earth, which was removed 
from the southwest through the subway ex- 
cavation which had been made in the lot 
adjacent (the site of the old Grand Union 
Hotel) for a portion of the diagonal station 
of the Lexington Avenue subway, which 
was described in the Engineering Record of 
Aug. 28, 1915, page 255. 

Timber sheeting was placed beyond the 
east and west excavation lines of the shaft 
and the vault walls of the New York Cen- 
tral Railroad Terminal on the north curb 
line were shored, the south face of the 
shaft opening into the adjacent subway 
excavation. Transverse latticed girders and 
timber horseheads supported the street- 
decking system and the substructures men- 
tioned. The gas and water mains and con- 
duits were slung with wire rope from the 
rangers above and a 4-ft. trunk sewer was 
bypassed beyond the south lines of the shaft 
by means of a circular steel pipe, and the 
old sewer was subsequently removed. 


EXCAVATION AND DISPOSAL OF MATERIAL 


It had been determined to excavate the 
north half of the shaft to subgrade first, 
thus undercutting only half of the street at 
atime. In the old north and south tubes of 
the Steinway tunnel, which lie beneath 
Forty-second Street, heavy timber supports 
were erected within the lines of the shaft 
excavation to overcome the effects of heavy 
“breakouts” or “slips” in the rock immedi- 
ately above these tubes. Subgrade of the 
new track floor was approximately 12 ft. 
below the old Steinway tunnel invert, with 
a maximum depth in the elevator pit of 24 
ft. below. Accordingly, an area 20 x 30 ft. 
in the northwest section of the shaft was 
taken down within about 6 ft. of the old 
Steinway tunnel roof arch and a small 
opening was holed through to the tunnel 
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below. Up to this point all excavated ma- 
terial was removed through the open sub- 
way excavation to the south and from there 
hoisted to the street level and trucked to 
scows at the foot of East Forty-second 
Street. For the section first excavated the 
rock was uniformly free from breaks or bad 
seams, although it presented a well-defined 
dip to the west at an angle of about 30 deg. 
with the horizontal. This formation was 
identical with the dip of the rock encoun- 
tered in the tunnels below. Only a small 
flow of water manifested itself along the 
west face of the shaft. For this portion of 
the shaft timbering was found to be un- 
necessary. - 

In the old north tube of the Steinway 
tunnel a chute was constructed beneath the 
hole broken through from the excavation 
above and muck was cast by means of it 
into cars, which were hauled east a dis- 
tance of about 2650 ft. by a work trolley 
running through the north tube to the old 
Steinway tunnel shaft No. 2 on the north 
side of Forty-second Street east of First 
Avenue, and thence by elevator to the sur- 
face and by work trucks to scows in the 


shaft by work trolley and hoisted in a 
bucket elevator constructed by the contract- 
or’s forces to the several floors, from which 
the material was wheeled to place. 

The south half section of the shaft was 
then excavated to net lines and subgrade, 
heavy rope mats and timber buffers pro- 
tecting the steelwork already in place. 
Chutes to the previously excavated section 
carried muck to the work trolley below, and 
the subsurface-disposal method was contin- 
ued throughout the operations in this south 
half of the shaft connecting with the south 
tube of the reconstructed Steinway tunnel 
at the southeast corner of Park Avenue and 
Forty-second Street. Badly shattered and 
fissured areas on the west, east and south 
rock faces required two sets of timber at ap- 
proximately 30 and 43 ft. respectively below 
the street. These timbers were hung in wire 
rope slings from deck rangers and braced 
to the rock walls adjacent and to the north 
portion of the steel structure in place. Steel 
pins of 114-in. diameter and from 10 to 12 
‘in. long were placed at right angles to the 
dip and also served to hold heavy blocks 
which were found shattered and seamy. 


Cumulative Counterweights 
Feature Spillway Crest 


By JOSEPH WRIGHT 
Engineer, U. S. Reclamation Service 


UCH EFFORT has been expended in 

devising means for the automatic regu- 
lation of reservoirs. The writer has ar- 
rived at the design shown in outline by the 
accompanying drawing. The controlling 
factor has been an effort at simplicity and 
reliability, without regard to possible 
charges of patent infringement. 

Several designs for counterweighted 
gates have been patented, and it is possible 
that patents may have been issued upon the 
basic idea, but, be that as it may, since the 
writer has no thought of applying for a 
patent, the design is published for nae it 
is worth. 

It will readily be seen that the Bevoning 
features are a long-span gate, favorable 
hydraulic conditions and a direct applica- 
tion of an accumulative counterweight. 

The first feature is obtained by the intro- 
duction of a truss in the gate construction. 


DESIGN OF SPILLWAY CREST FOR AUTOMATIC REGULATION OF RESERVOIR WATER 


East River. It was possible to dispose of 
from 12 to 15 yd. of spoil per hour in this 
manner, against about 8 or 9 yd. by truck- 
ing over the surface. 

Subsequently, the north half of the shaft 
cut was lengthened and excavated to sub- 
grade and wall footings and column grill- 
ages were set. The steel. frame for this 
area was then erected to the roof level be- 
low the street deck, and by posting and 
blocking up most of the weight of the sur- 
face and subsurface structures above this 
area was tranferred to it. An elevated rail- 
road column south of the excavated area, 
carrying a maximum load of:about 100 tons, 
was then underpinned by independent gir- 
der needles, one end of these needles being 
supported on a horsehead in the adjacent 
subway excavation and the other on the 
permanent shaft structure. Timber posts 
were wedged between successive floorbeams 
of the permanent structure down to rock 
about 80 ft. below, it having been found 
that the possible total load might be in ex- 
cess of the strength of the floorbeams and 
their connections. 

The concrete of the exterior shaft walls 
and all portions of the floor system was then 
poured. The concrete was mixed at shaft 
2 and brought in dump cars to the elevator 


Comparatively little water was encountered 
here and small flows were panned and led 
away by pipes, it being the intention later 
to grout these pipes after the main walls of 
the shaft are completed. The concrete for 
this section of the shaft structure was 
spouted to place from a tower, within the 
subway excavation to the south. 

Efforts are being made to complete the 
steel work, install the elevators and finish 
the Grand Central Station of the Steinway 
tunnel and the passageway to the New York 
Central Terminal and the present subway, 
so that passengers from Queens Borough 
may have a direct underground connection 
to uptown and downtown Manhattan and to 
the Bronx by the early fall. It is hoped to 
finish the construction work by Sept. 1, and 
if this is accomplished, the shaft will have 
been entirely completed in nine months, in 
spite of the delay caused by labor strikes. 

This work is under the jurisdiction of 
Alfred Craven, chief engineer; Robert 
Ridgway, chief engineer of subway con- 
struction, and John H. Myers, division en- 
gineer, for the Public Service Commission, 
and is being prosecuted by the Rapid Tran- 
sit Subway Construction Company, of which 
George H. Pegram is chief engineer and 
Robert A. Shailer tunnel engineer. 


The second is merely a matter of outline. 
The third is attempted by conveniently lo- 
cating a series of properly adjusted coun- 
terweights, one above the other, inside’ of 
hollow piers, to be picked up in their turn 
as the gate descends. 

Simple computations will show that a 
gate having a lift of 5 or 6 ft. or less may 
have a length of 50 ft., and even more, and 
yet be of comparatively light construction. 
Such a length will permit of the passage of 
large drift and ice. 

The section of crest shown is intended to 
fit the case of a reservoir having a spillway 
and chute constructed in earth, the chute 
descending the sidehill to the stream below. 

The counterweighting is intended to be 
as simple and direct as possible, and cer- 
tain of operation. Others might prefer a 
more scientific application of the counter- 
weight, although possibly less certain of 
action. The counterweights shown may be 
constructed of cast iron if pier space is 
valuable. Whether of cast iron or of con- 
crete as shown, they should contain hollow 
spaces to be loaded with pig iron to obtain 
a perfect adjustment after trial. In the 
case under consideration, both the piers and 
the gate recess may be readily drained— 
the latter enough to obviate back pressure. 
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Columns in First Floor of Boston Theater 
Avoided by Use of 106-Foot Truss 


Special Balcony Framing of Diagonal Girders and Cantilever 
Trusses Involves Complex Detailing for Field Connections 


O COMPLY with the owner’s require- 

ment that no columns whatever should 
be allowed to obstruct the view from the 
seats on the first floor of the recently com- 
pleted Loew’s Orpheum Theater in Boston, 
an unusual structural-steel framework of 
trusses and girders was designed to carry 
the balcony loads to the outside wall col- 
umns. 

A main truss of the subdivided panel 
type spans the distance of 106 ft. between 
columns. Parallel to this a 53-ft.. front 
truss supported by two diagonal double 
girders acts as a fulcrum for the cantilever 
trusses. The diagonal girders rest upon 
wall columns at one end and upon the main 
trusses near the center at the other. Clear- 
ance requirements which limited depths and 
door clearances necessary to permit pas- 
sageways from mezzanine floor to balcony 
made the main-truss outline unusual and 
the details of design exceptionally difficult. 

In addition to, and closely related with, 
the limitations in the design of the main 
members were the complexity of the field 
connections and the necessity for devising 


practicable details. At one point three main 
members intersect—a diagonal double gir- 
der, the front or fulcrum truss and a canti- 
lever truss. The details of the connection 
here adopted are shown in drawings of the 
various members; the front truss is framed 
into the cantilever and the latter rests upon 
the diagonal girder, with its lower chord 
passing through slotted holes in the web 
plates of the double girders. 


GENERAL PLAN OF FRAMING 


As indicated in the accompanying half- 
plan and sectional views of the framing for 
the balcony and mezzanine floor, the build- 
ing is of unsymmetrical outline, situated 
on a lot about 158 x 108 ft. on Hamilton 
Place. It has a seating capacity of 3000. 
The main 106-ft. truss F1 is supported by 
built-up box columns of two 15-in. channels 
with 18-in. cover plates. Most other col- 
umns are 8-in. and 10-in. Bethlehem H-sec- 
tions. The fulcrum truss F4 is 138% ft. 
from the main truss, and is supported by 
the diagonal girders F6 nearly 60 ft. long, 
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which rest upon the main truss at points 
104% ft. from the center. 

Steel I-beam framing of the usual type 
supporting reinforced-concrete stepped con- 
struction for the balcony is indicated on 
the sections and plant, designed to conform 
to a parabolic outline. Curved-face chan- 
nels for the balcony are carried by project- 
ing cantilever beams of 6-in. channels about 
9 ft. long, staggering with the cantilever 
trusses, the rear uplift being resisted by 
15-in. channels. The open well in the mez- 
zanine floor made it necessary to design 
some of the steel beams in that floor as can- 
tilevers from the front truss or the diagonal 
girders over the lower chord of the main 
truss. In some cases rod hangers supported 
similar beams. Longitudinal beams between 
the cantilever trusses, in addition to acting 
as mezzanine floor framing, carry two-angle 
vertical struts that support the upper chord 
of the cantilever trusses by longitudinal 
channels, to which the intermediate sloping 
diagonal beams are connected. 


MAIN TRUSS DETAILS 


The overhead clearance lines for #he lower 
floor and the necessity for keeping below 
the known sloping seat lines fixed by the 
requirements for clear sight lines to the 
stage limited the depth of the main trusses 
to 14 ft. 11 in. out to out, as noted on the 
stress sheet in one of the drawings. The 
irregular panel lengths were necessitated by 
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PART DETAIL OF TRUSS F, 


CENTRAL PANELS OF MAIN TRUSS Fl CONTAIN UNUSUAL DETAILS AND SPECIAL CONNECTIONS—STRESS SHEET ABOVE 


the openings for doors to accommodate in- 
clined passageways from the mezzanine floor 
to the balcony as well as the requirement 
for bearing surfaces on the lower chords at 
the points where the diagonal girders are 
earried. As shown on the detail drawings, 
these girders F6 do not connect to the truss 


F1 at panel points, but are cut back to pass 
across the lower chords and rest upon them. 
The chords are therefore designed for both 
direct and bending stresses, using typical 
built-up half-box sections. 

The specified live load for all floors was 
125 lb. per square foot, with 200 lb. for the 


stage, 100 lb. for the dressing rooms and 
40 lb. for the roof. The heavy<sections and 
high stresses for the main truss are note- 
worthy, as are also the subdiagonal sys- 
tems and the large gusset plates. The top 
chord carries the sloping beams, the con- 
nections for which are provided as indi- 
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FORWARD ENDS OF CANTILEVER TRUSSES AND PROJECTING BEAM FRAMEWORK 


cated by part sectional views. The canti- 
lever trusses connect to the lower chord at 
panel points, and in some cases to the gus- 
sets and verticals. 

Clearance requirements limited the depth 
of the diagonal F'6 so seriously that it was 
necessary to use double plate girders to 
span from the main truss to the side col- 
umns, a distance somewhat less than 60 ft. 


The depth back to back of angles, as noted 

in an accompanying drawing of one end of 

a single girder, is only about 3 ft. 6 in. 
The special end details with stiffeners 


and reinforcement of the web plate where 
the girder is cut back to pass diagonally 
over the lower chord of the main truss F1 
are indicated in the drawing. The end 
stiffeners were turned in opposite directions 
to give better bearing on the main sections 
of the chord. Clip angles and punched holes 
in intermediate stiffeners are provided, as 
indicated, to carry the mezzanine-floor fram- 
ing beams at the top flange. 

To support the fulerum truss which 
frames into the cantilever truss F8, the 
latter rests upon the top of these diagonal 
girders, and is so framed that its lower 
chord passes through a slot shown in the 
webs of the double girders, with connec- 
tions to shelf angles as indicated in the 
sectional view. 

One of the drawings showing the front 
or fulcrum truss F4, a triangular truss 
about 71% ft. deep, and the cantilever trusses 
F8 and F10 indicates the nature of the con- 
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nections. The fulcrum truss F4 contains 
double verticals spread sufficiently to permit 
the cantilever trusses to pass between them 
over the lower chord and rest upon it by 
seats to the top chord at their panel points. 
The end connection of this truss F4 to the 
cantilever F8 by ordinary end angles fram- 
ing into a large gusset plate is indicated, 
together with the large bearing plates of 
this cantilever F8 upon’ the top of the 
diagonal double girder. 

The cantilever truss F8 is a typical ex- 
ample of the complicated framing required 
to provide practicable details at the con- 
nections. The location of field splices, in- 
dicated by the field holes at the joints, was 
a matter requiring special consideration in 
order to frame the various parts in proper 
order. The broken alignment of the lower 
chord passing through the diagonal girder 
webs was necessary in order to avoid inter- 
ference with the lower flange angles of 
these double girders. 

On the top chords of the cantilever 
trusses supporting the reinforced-concrete 


stepped floor of the balcony, clip angles are 
provided just below the risers to increase 
the bond. These upper chords must resist 
both direct and bending stresses; they are 
designed of unequal-legged angles, detailed 
with the short legs vertical. 

The two main roof trusses, one of 106-ft. 
span, had chords of Bethlehem H-column 
sections. These sections were found to be 
both economical and efficient and permitted 
simple and practical details of connections 
and splices. 

The grid-iron construction consisted of 
2x %%-in. flats, 4 in. on centers, placed with 
the 2-in. dimension horizontal, battened to- 
gether on about 2-ft. centers and resting 
on a 4-in. 5144-lb. H-spaced about 4 ft. apart, 
thus forming a removable grating, spanning 
longitudinally over the stage. This désign 
of gridiron has been installed in a number 
of New York theaters and found to be very 
satisfactory, and is generally considered to 
be preferable to, the 3-in. channel construc- 
tion used extensively in Chicago and the 
West, which spans transversely over the 
stage. It is considerably more economical. 

The general contractors were the Fleisch- 
man Construction Company, of New York 
City. The steel frame was designed and 
fabricated by the New England Structural 
Company of Everett, Mass., of which W. B. 
Douglass is president; EK. N. Pike, chief 
engineer, and C. L. Downie, chief drafts- 
man, subject to the approval of Hector R. 
Burroughs, of New York City, consulting 
engineer. Thomas W. Lamb, of New York 
City, and the Hoffman Company, of Phila- 
delphia, were the architects. 


Solids a Problem at Power 
Plants in Northwest 


Gravel, Sand and Silt in Streams Originating in 
Glaciers Must Be Handled Effectively to 
‘Obtain Satisfactory Results 


By JOHN HARISBERGER 
Superintendent of Water Power, Puget Sound 
Traction, Light & Power Company, Seattle 


TREAMS that originate in glaciers in 
the mountains generally have a heavy 
fall and carry a large amount of solid mat- 
ter, which consists mostly of sand, gravel 
and silt. This is particularly true during 
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high-water periods in the upper parts of 
streams rising in the Cascade and Olympic 
mountains. In the design and construction 
of waterways and reservoirs for the util- 
ization of water from these streams, care- 
ful attention must be given to methods of 
handling this solid matter effectively if sat- 
isfactory results are to be obtained. Gravel 
is the easiest to get rid of, as it settles 
readily, unless the velocity of the water is 
very high. It can generally be taken care 
of by properly constructed rock spillways 
in the supply canal. As the sand settles 
much slower, one or more settling basins 
are necessary, while silt, which has the 
characteristics of volcanic ash, will stay in 
suspension for several weeks even in per- 
fectly still water. 


DISPOSING OF GRAVEL IN SUPPLY CANAL 


Usually the reservoir formed by a diver- 
sion dam across the stream, unless sluiced 
or dredged out frequently, does not have 
much value as pondage for any great length 
of time, as it acts as a settling basin and 
will soon fill up with gravel and sand on ac- 
count of the decreased velocity of the enter- 
ing water. 


A smooth channel cut several feet below 
the intake, at right angles to it and in the 
direction of the river flow, will prevent a 
great deal of gravel from getting into the 
intake. This channel should be so con- 
structed that the velocity of the water will 
be quite high during floods, when much 
gravel is moved, and it should be car- 
ried by the intake and through the dam. 
A certain -amount of gravel is bound 
to enter the supply canal, which can be dis- 
posed of by means of a rock spillway. The 
latter generally consists of a diverting wall 


2 or 3 ft. high, built diagonally across the 


bottom of the canal, and an opening 


through the side of the canal to discharge 
the gravel diverted. It is desirable that 
the canal up to the rock spillway be of 


~ rectangular cross-section and lined with 


wood, concrete or iron. The velocity of the 
water should be high enough to keep the 
gravel moving. ; 

The sand should be allowed to settle be- 


fore the water enters an unlined canal in 
earth, as the low velocity that is made 
necessary will allow the sand to settle. 
Where lined canals are used, it is the prac- 
tice to utilize sandboxes and sluiceways to 
remove a certain amount of the sand, but 
unless these are quite large and the sluice- 
ways are kept open at all times, which 
wastes a great deal of water, they are not 
very effective. As the velocity in lined 
canals is generally kept fairly high, most of 
the sand does not get a chance to settle, 
although the amount that will get through 
a small leak is surprising. 

As silt stays in suspension for several 
weeks, it is the most difficult material to 
get rid of. Fortunately, it does the least 
amount of damage to waterwheels, pumps, 
etc., in the way of erosion, but it seriously 
affects the operation of water-pressure gov- 
ernors and causes rapid scaling in the 
water-cooling coils for transformers and 
bearings. 

The following seems the best solution of 
the problem of removing the sand and the 
heavier silt. There is no method of elimi- 
nating the lighter silt carried in these 
streams, to the writer’s knowledge, unless 
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* SECTION BB 


SAND IS DROPPED IN SETTLING BASIN—SLUICE PROVIDES MEANS OF CLEANING 


the water could be impounded for several 
weeks before using. 


LOCATION OF BASINS IMPORTANT 


The location and design of the settling 
basins should be given careful attention. 
The regulating reservoirs to which the pen- 
stocks connect should not be used as set- 
tling basins if it can be avoided, at least 
not for sand. The best arrangement is to 
have the rock spillways and settling basins 
near the intake. The size of the basins will 
be determined by the amount of water to 
be handled and the quantity of sediment 
carried therein. The basins should be of 
such size that it will not be necessary to 
clean them out oftener than once a year, 
also that the movement of the water will be 


DAM AND FLUME CONSTITUTE ROCK SPILLWAY 


slow enough so that all sediment but the 
light silt will settle and not be carried to 
the canal leading to the regulating reser- 
voir. 

In the construction of the basins provi- 
sion should be made so that they can read- 
ily be drained and cleaned out. It may be 
necessary to lay a pipe line around them 
and to arrange that water under pressure 
will be available for sluicing to facilitate 
rapid removal of sediment. Provision must 
be made to carry the water from the intake 
around the settling basin while the basin 
is being cleaned, to avoid interruption to 
the service for which the water is used. 

The cleaning out of the basins should be 
done at a time of the year when the water 
does not carry any sediment. In the loca- 
tions under consideration the most sedi- 
ment is carried during the heavy rains, 
which generally occur about November and 
March, and during June, July, August and 
September, when the water from the melt- 
ing glaciers brings down a large amount 
of sand and silt. 


In this discussion it is assumed that the 
conditions are such that all the flood water 
of the stream cannot be impounded and 
utilized, so that the loss of water in rock 
spillways and in the cleaning out of the 
settling basins would be of little value. In 
case the settling basins are so constructed 
that they cannot be readily drained, or can 
be drained only through the penstocks, the 
only solution for cleaning is the use of a 
dredge, and a suction dredge will be most 
suitable, as sand and silt are the materials 
to be handled. A small suction dredge with 
a capacity of about 5 sec.-ft. will handle 
from 6 to 10 per cent of solid matter in the 
way of sand and silt. 


Test Earth Pressures in 
Subway Excavation 


Deflection Measurements on Timber Rangers 
and Computed Values of Pressures Up to 
50-Foot Depths Reported 


EASUREMENTS of the deflections of 

timber rangers in tne subway excava- 
tion work at Flatbush Avenue, Brooklyn, 
indicate that the actual earth pressure fol- 
lows roughly or somewhat exceeds the 
values given by the Public Service Commis- 
sion formula for earth pressure for the first 
30 ft. below the surface, while below that 
depth the pressures do not increase in ac- 
cordance with that formula. These results 
and conclusions are given by Max Miller, 
junior engineer, in the Public Service Rec- 
ord. A short abstract of the methods used, 
with a diagram indicating the results, is 
presented herewith. 


METHOD OF TESTING 


Deflections were measured for every 
ranger employed in retaining a bank over 
an area 22 ft. horizontally and 55 ft. ver- 
tically. The excavation at this point is ap- 
proximately 85 ft. wide and 80 ft. deep in 
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a soil of glacial formation consisting of 
coarse sand intermixed with 20 to 30 per 
cent of clay and some gravel, with occa- 
sional large boulders. The excavation was 
started seventeen months previous to the 
observations. 

As indicated by the accompanying dia- 
gram, the 3 x 10-in. vertical sheeting was 
supported by longitudinal rangers varying 
from 10 x 10 in. to 12 x 12 in., held every 
10 ft. by transverse needles extending con- 
tinuously across the entire width of the cut. 

The deflections were measured from a 
fine string stretched parallel to the beam 
to five different points along the inside face 
of the rangers, the difference between the 
offsets denoting the relative deflection of 
the points. The soil-pressure intensity re- 
quired to produce the given center deflection 
was computed. 


COMPUTED RESULTS 


The diagram herewith indicates the re- 
sulting computed pressures at the various 
depths down to 50 ft. for the two panels 
tested, in addition to the center deflections 
and the maximum fiber stresses. It is evi- 
dent that for the first 30 ft. down the pres- 
sure increases with the depth to a maximum 
of about 800 lb. per square foot. Below 
this and up to a depth of 45 ft. the pres- 
sure is practically constant at 900 lb., and 
the next 10 ft. shows a reduction of pres- 
sure. The comparison between actual pres- 
sures as computed from the deflections and 
the pressures by. the Public Service Com- 
mission formula (100h/3) is clearly indi- 
cated on the diagrams. The total actual 
pressure per linear foot is 36,000 lb., which 
is 75 per cent of the value by formula, and 
the resultant is about 6 ft. higher, giving 
an overturning moment about equal to that 
computed by formula. 


Europe May Need Our Lumber 


The forests of Belgium and those in 
northern France on both sides of the fight- 
ing front have sustained severe damage 
from artillery and small-arms fire, accord- 
ing to P. S. Ridsdale, editor of American 
Forestry. Probably greater destruction 
has resulted, not only in these countries 
but also in England, from extensive cutting 
of the timber for engineering construction 
at the front. It is thought that most of 
the forests in the British Isles will have 
vanished by the end of the war, as a result 
of the imperative need for timber, coupled 
with prohibitive ocean freight rates and 
lack of vessels for importing. Little is 
known of the condition of the Italian and 
Austrian forests, while those of Russia are 
so extensive and dense that the ravages of 
war can hardly have made much impression 
on them. It is certain, however, that Ger- 
many has cut a great deal of timber in oc- 
cupied enemy territory, especially in Poland 
and western Russia, as, having that source 
of supply, it is likely that this nation, with 
its customary thrift, has kept its own for- 
ests intact. An extensive investigation of 
the lumber situation in Europe has been 
planned by the Federal Government to aid 
American producers. A meeting to deter- 
mine the lines along which the investiga- 
tion will proceed was held Aug. 21 in Chi- 
cago between the representatives of the 
lumber industry and officials of the Bureau 
of Foreign and Domestic Commerce, the 
Federal Trade Commission and the Forest 
Service. 
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How Location Affects Track Maintenance 


Numerous Difficulties for the Section Gang Are Due to Poor 
Choice of Site—Higher First Cost May Mean Much Lower Upkeep 


By KENNETH L. VAN AUKEN 
Chicago, Illinois 


HE SUBJECT of gradient, curvature 

‘and the like has been fully discussed as 
it affects the operation of heavy trains over 
a railroad line, and this subject has recently 
been given a great deal of attention. The 
effect of location on the cost of maintenance, 
however, is a subject but little touched on. 
The methods of construction and the 
standards of construction also have a great 
effect on the cost of maintenance. 

The maintenance of track is materially 
affected by (1) character of soil in cuts and 
embankments, (2) character of earth be- 
neath embankments, (8) percentage and 
degrees of curvature, (4) proportion of 
sidehill cuts, (5) amount of location along 
river banks, (6) height of embankments, 
(7) number of tunnels, bridges or trestles, 
(8) amount of embankment which ob- 
structs old watercourses, (9) gradient in 
cuts, (10) curvature in cuts, (11) width of 
cuts, (12) percentage of embankment in 
countries subject to deep snows, and (13) 
number and length of reverse and com- 
pound curves. 


CHARACTER OF SOIL 


It is extremely difficult to keep track 
maintained to a high standard in wet, soft 
cuts, or even to keep such track compara- 
tively safe. The mud or clay from the sub- 
grade works up between the ties, the bal- 
last in the meantime working down into the 
subgrade so far that it becomes of no. use 
in supporting the track. About the only 
remedy for a condition of this kind is a 
tile drain placed deep enough so that the 
water will be drained out to the bottom of 
the ballast. 

The clay or mud from wet cuts makes 
very poor material for an embankment. 
Not only is a much larger yardage required, 
because the material will spread out much 
further, but even after being built, the em- 
bankment is unstable and serious slides are 
likely to develop in rainy weather. Track is 
likely to heave badly in winter on such a fill, 
unless precautions are taken early to remedy 
the drainage. 


CHARACTER OF SUBSOIL 


It is often necessary, or thought advis- 
able by the locator, to run a line through a 
very soft marsh. There have been places 
of this kind where a timber float had to be 
built under the track in order to hold it up, 
and still other places where a trestle had to 
be built finally, after many thousand yards 
had been dumped and disappeared. There 
is likely to be an upheaval of earth at some 
near-by point, and occasionally this dams 
up a stream. A lake will then form and is 
likely to result in damage suits from land 
owners. 

There have been places where the line 
was located over a low piece of ground 
which seemed to be dry but later proved to 
be simply a thin crust over an underground 
lake. Usually the conditions are not dis- 
covered until after the track has been laid 
and part of the fill made, and then there 
is likely to be a sudden giving away of the 
whole embankment. This defect makes its 
appearance usually before the track is 
turned over to the maintenance department. 


Rail creeping is serious on a fill with a 
soft bottom. Rail creeping is caused in 
part by the deflection of the rails under 
load, and the softer the bottom the greater 
the deflection will be. Also, the subgrade 
and ties are likely to be saturated in a 
marsh; the ties naturally rot sooner and 
the rails and fastenings corrode more 
quickly. 


CURVATURE 


Curves ane much harder to maintain than 
tangents, on account of the tendency of 
the rails to spread and let the gage widen. 
Of equal or greater import, however, is the 
tendency of a curve to get out of surface. 
This is caused by uneven balancing of the 
slow and fast tonnage, so that one rail gets 
a greater proportion of the weight of trains 
than the other. It is usually necessary to 
elevate the curve high enough for the fast 
trains, which makes the elevation too great 
for the freight trains. In such cases if 
the freight traffic is heavier than the pas- 
senger traffic (and usually it is) the low 
rail will receive a greater proportion of the 
total loads than will the high rail, and tend 
to become still lower, thus increasing the 
elevation and necessitating resurfacing. 

Rail wear on curves, especially on those 
where the curvature is high, is very severe, 
many cases being instanced where rails last 
only a tenth as long as they do on tangents. 
On account of constant regaging of the 
track, the ties on a curve-are likely to be 
spike-killed and their lives greatly short- 
ened. Because of the fact that all the ma- 
terials wear much more quickly, inspection 
must be made more frequently and more 
carefully on a curve. 

It is usually necessary to line the points 
of curves much more often than any other 
part of the track, and it is almost impos- 
sible to maintain a uniform curvature un- 
less center stakes are correctly maintained 
all the way around. This is almost impos- 
sible. When a foreman lines his curves by 
eye, while they appear to the naked eye to 
be smooth they are really composed of a 
series of compound curves, and the effect on 
fast trains is easily felt. These are rea- 
sons why, from the maintenance point of 
view alone, curvature should be reduced to 
a minimum, except in cases where the 
gradient may be reduced materially by in- 
creasing the amount of curvature. 


SIDEHILL CUTS 


If sidehill cuts and embankments are not 
made correctly the embankment part will 
cause trouble by sliding, because it does 
not attach itself to the hill. In order to 
make a good non-sliding joint, the sidehill 
should be cut off in a series of steps before 
the earth for the embankment is deposited. 
Even then the outside of the fill will settle 
much faster than the inside, so that such 
track is difficult to maintain, particularly 
for the first five or six years after being 
built. Furthermore, frost in winter has a 
better chance of getting under one side of 
the track than it does of the other, and this 
causes difficulty with uneven heaving. The 
frost will go out much more quickly from 
the outside of a sidehill cut, and is likely to 


leave the track rough in the spring when 
the heaved track is thawing out and settling 
back. 

Where there is a long slope above a side- 
hill a large amount of water will flow 
toward the track during heavy storms. 
This will necessitate surface ditches of very 
large capacity, if the track is to be entirely 
protected from overflow water. Where the 
slope is nearly at right angles to the track 
or the surface ditches, they are much more 
likely to overflow, and they will fill with 
sediment much more quickly than surface 
ditches in other places. 


LOCATION ALONG RIVER BANKS 


An embankment built along the bank of a 
river must usually be riprapped to prevent 
washing. Even then there is danger from 
excessive high water, which in some locali- 
ties covers the track and starts undermining 
the ballast, thus eating the bank out from 
the inside. Whenever the water gets into 
an embankment it begins to soften the foun- 
dation, and is thus likely to cause trouble 
even if the water does not get high enough 
to wash away the embankment. Track in 
such location requires more inspection dur- 
ing the spring, or during periods of high 
water, than other track does. 

If embankments are made too low in the 
vicinity of streams, even where ordinarily 
there is very little water flowing, they are 
sometimes overflowed in the spring when 
there is an immense extra quantity of 
water from melting snow and ice. Ice 
often dams up streams where the channel is 
obstructed, thus causing the water to rise 
very rapidly. While there is not as much 
danger of the track being washed out when 
the ground is frozen hard as at other times, 
these floods temporarily tie up traffic and 
occasionally leave the track covered with 
large chunks of ice, which require hours to 
remove. As the water recedes it leaves the 
sags last, one sag sometimes holding up 
traffic on an entire division for several 
hours. 


TUNNELS AND BRIDGES 


It is difficult for a track foreman to keep 
track in line on an ordinary bridge, and 
even more difficult on a pile bridge. Usually 
the track is put in fair line’ when the rails 
are first laid, but, due to uneven settlement, 
the line soon becomes imperfect. And fre- 
quently the foreman puts off the work of 
correcting this because he knows he will 
spoil his ties by too frequent spiking, be- 
cause he expects the bridge to settle still 
more, so that his line will be spoiled even 
if corrected, and because it is difficult to do 
work on a bridge. On trestles where no 
refuge platforms are provided, a great deal 
of time may be lost in getting off for trains. 

It is difficult to handle tie renewals on a 
bridge, and rail renewals are not as easily 
handled as on the regular roadbed. Fur- 
thermore the work of distributing ties or 
rails on the bridge is more dangerous and 
more likely to result in accidents. 

Tunnels are even more difficult to main- 
tain than bridges. In some tunnels it is 
dangerous for the section crew to remain in 
the tunnel as the train goes through, on ac- 
count of the suffocating gases. The time 
available between trains is partly wasted by 
the men walking to and from the point of 
work. There is very little room to work in 
tunnels, and there is great danger in oper- 
ating section or motor cars through them 
unless they are operated on train orders. 
The conditions in a tunnel favor the rapid 
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corrosion of rails and the rapid rotting of 
the ties, so that the maintenance cost of 
renewals is also excessive. 

Frequently it is found advisable to change 
the course of the stream in order to cut 
down the number of bridge crossings. 
While this apparently shows a saving in 
construction, frequently the trouble experi- 
enced later in trying to keep the river in 
the new channel entirely overbalances the 
saving made originally. 

Furthermore, there is always the danger 
of a rapid change in the course of a river 
which will throw the current strongly 
against an embankment which, when it was 
built, was entirely out of the way of the 
stream at ordinary height of water. Some 
streams are particularly noted for this kind 
of behavior, among these being the Mis- 
souri River. 


GRADIENT AND CURVATURE IN CUTS 


A curvature should not be located on a 
level gradient if possible to avoid it. A cut 
should preferably have a summit at the 
center, with descending grades each side, 
to provide for drainage; if this is impossi- 
ble it should be located on an ascending or 
descending gradient. It is almost impos- 
sible to get good drainage in a long, level 
cut. ‘The ditch has to be made very shal- 
low at the middle of the cut and all the slope 
put in the bottom of the ditch. This does 
not usually give enough slope, and it is 
likely to leave the ditch too shallow at the 
middle of the cut to protect the track, so 
that trouble is likely to be experienced with 
soft spots at such places. 

Curves in cuts make it very difficult for 
the engineman or the maintenance crews to 
see the track ahead, and therefore are a 
prolific source of accident. Reverse curves 
in a cut are especially bad. They require 
more work to maintain and are much harder 
to drain than a straight cut. Usually a 
section with many such curves must have 
extra section men because there is almost a 
constant necessity for a flagman to protect 
the section crew in its regular work. 


NARROW CUTS 


Cuts made too narrow at the base, or with 
slopes too steep, are expensive to maintain. 
The ditches fill up quickly, thus stopping 
the drainage and causing trouble with water 
pockets in summer and with ice and heaved 
track in winter. Without drainage there 
can be no solid foundation, therefore cuts 
should be made wide enough so that the 
work of ditching will not consist of widen- 
ing the cut, but merely of clearing out the 
débris from the ditches. 

The cost of widening a ditch by hand 
labor is high. A ditcher can be used, but it 
is always more economical to take the ma- 
terial out before traffic has been turned on 
the line and when work trains can be oper- 
ated without interfering with regular 
traffic. 

In northern countries the greater the 
percentage of embankment the less the 
trouble with snow. 

Not only are reverse curves hard to main- 
tain, but they are not safe for high-speed 
traffic, because there is no chance to run 
out and run in the elevation between them. 
Where there are two simple curves close 
together it is better policy to make one 
compound curve of them, because, if the 
elevation has to be run out and then run 
right back in again, it not only makes poorer 
riding track but makes maintenance more 
costly. Further, a short tangent between 


two curves always appears to have a swing 
in it. 

This discussion may sound more or less 
theoretical, as it is not always possible to 
make a choice which will eliminate bad 
maintenance conditions. There are almost 
always, however, two or more preliminary 
lines considered before the final location is 
made, and the engineer should take the 
maintenance conditions on the several lines 
into consideration when making his choice. 
Frequently the choice is between a low line 
located in a valley between a range of hills, 
or one on top of the range. As far as main- 
tenance is concerned the top-of-the-range 
site is usually the better one. 

It is often possible to select the material 
which shall be used in embankments, by 
hauling a little farther or using side bor- 
row and wasting poor material from clay 
hills. One mistake that is sometimes made 
is to put in an extra amount of curvature 
in order to save some yardage in the origi- 


erable length, the driver of a motor vehicle 
traveling at a fair speed is tempted to keep 
to the inside of the curve, although he may 
thus have to travel on the left side of the 
road. This is due to the desire to take 
advantage of the crown of the road as a 
superelevation. This tendency becomes al- 
most a necessity in wet weather, particu- 
larly with small speed motor- trucks loaded 
so that the center of gravity is high. 

In determining what superelevation is ad- 
visable, in view of the foregoing, three ele- 
ments of the layout are given considera- 
tion—namely, degree of curvature, grade 
and length of curve. The controlling factor, 
however, is the degree of curve. In other 
words, it is really unnecessary to superele- 
vate the large-radius easy curve where the 
speed of vehicles is limited by law to 20 
or even 30 miles per hour, inasmuch as the 
average driver almost invariably reduces 
the speed on curves, particularly where the 
view ahead is obstructed. It is therefore 


On long curves these distances may be increased 
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TRANSITION FROM CROWNED TO SUPERELEVATED SECTION ON 


nal location. This may make a cheaper 
first cost, but certainly does not make a 
cheaper ultimate cost. Sidehill cuts, by the 
shifting of the line and the increasing of 
the amount of excavation, can frequently be 
cut far enough into the hill to eliminate 
most of the bad features. 

There are places in location where one 
curve can be made to do the work of two by 
increasing the yardage. This is also true 
of many of the other conditions mentioned 
in this article; and if the extra cost of 
maintenance is figured, a location requiring 
increased yardage will often be found ulti- 
mately profitable. 


Superelevation Determined 
for Highway Curves 


Formula, Giving Relation of Radius, Grade and 
Length of Arc to Proper Superelevation, 
Used by California Commission 


HE California Highway Commission 
has announced as its policy on the super- 
elevation of pavements that only such con- 
ditions as would make ordinary motor 
travel dangerous are to be eliminated. It 
is not considered necessary to go into great 
refinement in laying out superelevation, but 
rather to strike a happy medium between 
the theoretically exact analysis or a neglect 
of the subject, and so to provide super- 
elevation only where actually required as a 
safeguard against accident. 
It has been noted that if crowned sections 
are used on short radius curves of consid- 


REVERSE CURVE 


the sharp curve, introducing considerable 
centrifugal throw, which is considered as 
warranting particular attention as to 
superelevation. 

For a given width of pavement estab- 
lished as suitable for the volume of traffic 
involved certain proper speeds on specific 
radius curves can be assumed, the commis- 
sion believes, and the following relation, 
based on the unit amount of superelevation 
necessary to eliminate the outward throw, 
can be used to determine the unknown: 


V = vV322XRX<e 
eee ae 


in which RF equals radius of curve in feet, e 
equals superelevation in feet, w equals 
width of roadway in feet, and V equals 
velocity in miles per hour. It might be 
noted that considerably higher speeds than 
the theoretical ones given in the table are 
safe and comfortable for passenger ma- 
chines on account of the margin against 
overturning inherent in their construction. 
The formula gives speed at which centrifu- 
gal force is perfectly balanced. In general, 
the practice is to superelevate all curves 
having a radius of 300 ft. or less, with 
special consideration for curves of greater 
radius on steep gradients and of consider- 
able length. After numerous experiments 
with superelevation ranging from % to 1 
in. per foot, a standard for all curves has 
been adopted at %4 in. per foot. It has been 
found that the theoretically correct speeds 
for a %4-in. per foot superelevation on a 
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15-ft. roadway are as follows for curves of 
different radii: 


Radius, ft. ee miles per hour 
DOORS save cveheteie serene eines 16 to 18 
PAT Meta ion oDotrca ts NC 15 to 16 
BOQ hcterss oetersemteas os rete Ate 13 to 14 
LS Obey tcc aust areeio aanere 11 to 12 
VQ O29 Bovare te teere vere over tezole 0 


This table has been based on the finding 
that!almost invariably the speed of .motor 
vehicles varies directly with the radius of 
the curvature, and if this assumption is 
true, it has been pointed out that theoreti- 
cally, as well as practically, the adoption 
of a constant rate of superelevation is war- 
ranted within the limited radii under con- 
sideration. 

“In constructing concrete pavements the 
method of transition from crowned to su- 
perelevated sections is indicated in the ac- 
companying drawing. This layout has 
been adopted after trials of numerous 
methods of joining such sections and an 
observation of how traffic is affected. It 
is recommended that different templates 
be used so that smooth curves of a 
gradually changing section are obtained. 
Whether the work is done by hand templates 
or by machine tamper, the setting of the 
header boards is of utmost importance, and 
they should be carefully checked before 
“striking off’? by either method. 

On a mountainous section of the high- 
way, where a great deal of curvature was 
necessary, and where the foregoing prin- 
ciples were rigidly adhered to, Walter C. 
Howe, resident engineer in charge, has 
stated: “It is probable that considerable 
objection will be made to this method and 
the arguments advanced that the center 
line of pavement should be true to grade 
and the superelevation accomplished by de- 
pressing the inner edge and raising the 
outer edge of pavement equally. This has 
been tried out on numerous occasions, but 
better results have been obtained by the 
method just described.” 


Exclusive Rainfall Reported 


Supplementing the information regarding 
the recent flood in West Virginia, as given 
in the last two weeks’ issues of this journal, 
Mayo Tolman, director of sanitary engi- 
neering of the State Department of Health, 
reports a precipitation of 5.8 in. in 3% 
hours at Kayford. The flood wave traveled 
18 miles in 2 hours 20 minutes between 
Kayford and Cabin Creek junction. 


BASEMENT COLUMNS SUPPORTING BROKEN FIRST-FLOOR SLAB 


ENGINEERING RECORD 


VoL. 74, No. 10 


Failure of Roxbury School Building Apparently 
Caused by Faulty Brick Piers 


Sanford E. Thompson Reports Investigation of Collapse of 63 x 203- 
Foot Structure Having Four-Way Reinforced-Concrete Floor Slabs 


OLLOWING the failure of the shop 

building of the Boys’ Industrial School 
at Boston, Sanford E. Thompson, consulting 
engineer, of that city, made thorough ex- 
aminations of the structure and reported, 
as a result of computations of strength, 
tests of the materials and tests of samples 
cut from the actual construction, that the 
cause of collapse was the failure of brick 
piers between the first and second floors, 
due to improper design, poor quality, freez- 
ing temperatures and the use of lime-and- 
cement mortar. 

The building, 63 x 203 ft. in plan, con- 
sisted of two stories and basement for the 
front three bays, about 61 ft. in length, and 
one story and basement for the rear por- 
tion. The floors and roof were constructed 
of four-way reinforced-concrete fiat slabs, 
supported in reinforced-concrete interior 
columns spaced about 22 ft. apart and on 
wall beams on brick piers, with brick walls. 
To give proper slope to the roof a cinder 
concrete fill with 2-in. mortar surface was 
used, varying in thickness from 17 to 3 in. 


slabs; and (3) the use of lime-and-cement 
mortar, where the specie ions called for 
cement mortar. 

“If the structure had been built with 
properly designed concrete wall columns, 
it undoubtedly would be standing to-day. 

“In reaching the foregoing decision, due 
account is taken of the fact that the con- 
crete in the floors and roof at time of col- 
lapse was not thoroughly hard, and in fact 
had not attained nearly the normal strength 
of concrete. I find, however, by. actual test 
of the strength of the column concrete that 
the columns were amply strong to carry 
the load; also, from my knowledge of the 
action of flat slabs even of partially hard- 
ened concrete, I consider that such a sudden 
failure as wrecked the building could not 
have been produced by the failure of the 
slab. 


HISTORY OF CONSTRUCTION 


“From an inspection of the original rec- 
ords on the job I have the following infor- 
mation: 


Location 


Bagemen te COlumas rite itelicys)c «= «las che ss aeuacetaielterscatateyre ~ 
First-floorslabcctanmi me nie. < 2 6 vee ho ebebseshereteiice es cen 
Columns supporting second floor and roof (low)...... 


Second floor and low roo 


Columns supporting high roof and high roof itself.... 
Cinder fllZoOni Mower GOLaaasre «6.0 eisvaleys ni cimtarste eta iever sermons 
Cinder hCG highsroola cic <5, <5 0 cteys js oateyse ee Ramen 


Collapses occurred March 24, 25 and 29. 


This concrete had been placed on the high 
point of the roof on the day before the fail- 
ure, when the weather turned warmer, 
tending to take the frost out of the masonry. 

The conclusions and extracts from Mr. 
Thompson’s report indicating the principal 
features of this failure follow: 


CAUSES OF COLLAPSE 


“The evidence points clearly to the brick 
piers between the first and second floors as 
the place of initial failure. The cause of 
the failure of these piers we find to be due 
to (1) their improper design for carrying 
a long-span flat slab; (2) the quality of 


the brickwork, which was not adapted to 
sustain the normal load of the long-span 


se. Nov. 24, 1915 
wee Weed, Sand 4 


Forms removed 
Dec. 9 and 10, 1915 


Concrete poured 


.... Jan. 5 and 6, 1916 Feb. 10, 11, 12 and 19 
o3ee, wen Osand 4 arch 6, 7, 8, 9, 20 and 22 
-..- Heb: 2 and 6 eb. 29 (colum n) 
cp 24. oa and 26 March 22 (posts next to 
a.c«, Mareh 2 wall) 


“T understand that the sand and stone for 
the concrete were thoroughly heated. I am 
advised also that the brickwork was laid 
in advance of the concrete construction, that 
the window openings were protected by 
canvas, that salamanders were used_on the 
floors, and the fresh concrete protected. 

“The foregoing table shows that the 
forms under the second floor and low roof 
were left in place more than eight weeks. 
Occasional 3x4 in. posts spaced about 11 
ft. apart were under the low roof at the 
time of my first visit after the first col- 
lapse. Before removal of the forms, I am 
advised that the concrete was examined and 
tested by blows in the presence of the city 
building inspector. 


CRUSHED FIRST-FLOOR COLUMNS STILL CARRY HEAVY LOADS 


Note the remarkable toughness of the slabs and columns which survived excessive loads and impact from the collapsed upper floors and posts 


a 


SEPTEMBER 2, 1916 


ENGINEERING RECORD 


295 


VIEW OF BRICK PIER AT CORNER SHOWING VERTICAL JOINT 


“At the time of my first visit on March 
25 I found the roof and the second floor 
of the high portion of the building had col- 
lapsed and were hanging on the reinforced- 
concrete beam which was designed to sup- 
port the rear wall of the second story. The 
remainder of the building remained intact. 
On the following day I was advised of a 
further collapse at 7 o’clock the night pre- 
vious, and again visited the job. I found the 
low roof had fallen, bringing with it a part 
of the first floor at the south end of the 
building. The first floor in the north end, 
although badly deflected and cracked, and 
the column cap badly cracked, held the 
weight of the entire material of the second 
floor and roof, besides having sustained the 
impact of the fall. 

“Not until three days later, on March 29, 
did this portion of the first floor finally fall, 
leaving even the basement columns still in 
a nearly vertical position. 


FROZEN MORTAR IN BRICKWORK 


“The mortar in the brickwork was, much 
of it, frozen, and the part which had thawed 
easily crumbled in the fingers. From the 
appearance it was evidently a lime-and-ce- 
ment mortar, with a preponderance of lime. 
This afterward proved to be the case by 
chemical test. The brickwork was not con- 
structed with the care required for piers or 
a wall supporting a long-span slab. The 
horizontal joints varied in thickness rang- 
ing up to 154 in. The vertical joints were, 
many of them, open for a depth of several 
courses. Headers in some cases were blind 
instead of being full. The face brick in 
many cases was peeled off from the back- 
ing, and cracks between them are shown in 
the photographs. The piers between the 
windows in the top story of the main build- 
ing, which were laid under conditions cor- 
responding to those of the shop building, 
were found by measurement to have buckled, 
the face course being bulged out from the 
backing. As a whole, the brickwork in the 
shop building was very poorly constructed 


for carrying out the intent of the design. 

“The concrete in the second floor and the 
roof slabs was not thoroughly hard. It 
contained moisture and some frost. I found 
a marked difference in the concrete, how- 
ever, in different portions of the structure. 
The columns both in the basement and the 
first story appeared well hardened. This 
was shown by inspection and also by the 
fact that in places the surface of the column 
had been chipped with a cold chisel without 
crumbling. The concrete in the low roof 
slab was least hard and very much weaker 
than the concrete of the second floor, which 
was laid as a part of the same slab. The 
harder condition of the floor slab was due 
evidently to the better protection from the 
cold and the opportunity to dry out. 

“The concrete of the roof slab was well 
bonded with the cinder concrete fill, so well, 
in fact, that they would act together in re- 
sisting stress. 


CRITICISM OF DESIGN 


“My criticism of the design relates 
chiefly to the improper combination of the 
reinforced-concrete flat slab with the brick- 
work. Such combination is a poor con- 
struction at the best, and, if unavoidable, 
special precautions should have been taken 
to provide for eccentric stresses and bend- 
ing moments. Even the slight normal de- 
flection of the slab which occurs under work- 
ing loads tends to throw excessive stresses 
on the brick piers because of the eccen- 
tricity. 

“In the slab design I would criticise es- 
pecially the shape of the haunch, which is 
flatter than required by good authorities at 
the time of the design of this building. 

“Turning to the walls, we find a 12-in. 
thickness for the two upper stories (4 in. 
of this being face brick), a quality of con- 
struction very poor for the requirements. 
and a mortar consisting largely of lime and 
sand. I am informed also that instead of 
slaking the lime in advance, it was slaked 
just before using. As evidence of this, I 


NEARER VIEW 


INDICATING NATURE OF MORT AR WORK 


find at various places in the mortar small 
pieces of unslaked lime. The mortar mate- 
rials, I am advised, were not heated. Com- 
puting the stresses, I find that on account 
of the weight of the long span the brick- 
work probably received a stress of more 
than 250 lb. per square inch, whereas tests 
of a portion of one of the brick piers showed 
the beginning of failure at 167 lb. per 
square inch. 


RESULTS OF TESTS 


“The specifications for piers require 1 
part cement to 3 parts sand, with not to ex- 
ceed a shovelful of slaked lime to a bag of 
cement. Samples from the wall where the 
failure first occurred represent approxi- 
mately 1 bbl. of lime to 1 bbl. of cement. 
Allowing for the expansion of lime in slak- 
ing, we find instead of one shovelful of 
slaked lime per bag of cement (the limit of 
the specifications) 13 shovelfuls, 15 shovel- 
fuls and 4 shovelfuls of slaked lime respec- 
tively for three samples of mortar analyzed 
chemically. ; 

“Brickwork—Two pieces of brickwork 
from brick piers in the portion of building 
which collapsed were tested for compres- 
sion. The first sample showed a drop of 
the gage of the testing machine at 167 lb. 
per square inch, or 12 tons per square foot, 
showing that a constant application of this 
load would have produced failure. The 
specimen actually broke at 550 lb. per 
square inch, or 40 tons per square foot. 
The second specimen showed initial failure 
at 240 lb. per square inch, or 17 tons per 
square foot with a breaking strength of 
635 lb. per square inch, or 46 tons per 
square foot. It is of course evident that 
the lower figures represent the actual value 
of brickwork in resisting the load. 

“Concrete—Chemical analysis of the con- 
crete showed it to be in proportions 1 part 
cement to 6 parts of aggregate, or substan- 
tially 1 part cement to 2 parts sand to 4 
parts stone, as called for by the specifica- 
tions. A sample of this concrete hardened 
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satisfactorily upon boiling, indicating its 
good quality and the fact that the low 
strength was due simply to the cold-weather 
conditions. 

“A sample of the concrete corresponding 
to the concrete in the column between the 
first and second floors of the part of the 
building that failed first showed a strength 
in compression of 1350 lb. per square inch, 
which is very much in excess of the stresses 
found by computation as caused by the 
loads. No specimen of the slabs large 
enough to test could be obtained from the 
end of the building which first collapsed 


without endangering the men making the 
test. Inspection of the concrete, however, 
indicated it to be strong enough to carry 
the loads which came upon it. 

“In view of these conditions and as a 
result of examination, computations and 
tests, I am convinced that the failure of the 
building originated with the brick piers 
supporting the second floor. The conditions 
on March 24, the position of the columns 
and the rest of the failed portions, indicate 
that the subsequent failure started at the 
junction with the ruins of the first men- 
tioned failure.” 


Eccentric Loading on Columns Discussed, 


Accompanied by Formulas and Table 


Moments Caused by Crane Loads in Mill Buildings and by Eccentric 
Loads in Office Buildings Can Be Found by Approximate Methods 


By R. FLEMING 
American Bridge Company, New York City 


UILDING CODES and _ specifications 

usually contain a clause stating that in 
proportioning columns provision must be 
made for eccentric loading. That some pro- 
vision should be made is self-evident, but 
just what that provision should be is a 
matter of discussion. This article presents 
methods that’ have been used satisfactorily, 
are easy of application, and for all prac- 
tical purposes are near enough to being 
correct. 

LOADS ON BRACKETS 


The most common cases of eccentric load- 
ing are those of crane runway girders car- 
ried on column brackets. In Fig. 1 the load 
P acts at a distance m from the center of 
the column, and the couple Pm is held in 
equilibrium by a horizontal couple Wc. Then 


Pm = We or W = Pm/c 


If M, is the moment at bottom of column 
where R, is the reaction, M; moment at 
top of column where R; is the reaction, M, 
moment at point A and M, moment at point 
B, then for columns with both ends con- 
sidered hinged it is easy to write: 


My, = Oand Ry Ee = 
M: =0and Ry = "° = i 
M,=Rid ee ee 
Mea Wea _ or Pma 


l l 


The bending-moment diagram for ends 
hinged is shown by Fig. 2. 

. If both ends are considered fixed, we have 
the following equations, furnished the 
writer by his cdlleague, Stanley Smith: 


M, = “ [— @(l— d) + a(l— a)’] 
ky = us [d& (31 — 2d) (2a + 1) (lL—a)*] 
M; = as fed) de oO a 
Ww 5 5 
Ri = a [(l—d)* (1+ 2d) — a’*(3l— 2a) ] 


My = & [— d(l— d)* + a (l—a) + 


(lL— d)*(l4+ 2d) — = @ (31 — 2a) | 


ML 


5 d‘(l 


ad) - att 


a)*+ 
--€ (31 — 2d) ae + (l—a)?(2a +1) ] 


The bending-moment diagram for ends 
fixed is shown by Fig. 3. The points of 
contraflexure 2,, x, and x, from the ends 


can easily be located by plotting the values ~ 


of the moments, as indicated by the figure. 

In the table herewith the values of M,, 
M;, M, and M, are given in foot-pounds for 
both fixed and hinged ends when P is taken 
at 10,000 lb., J is 24 ft., m is 18 in. or 1% 
ft., c is assumed constant at 2 ft. and a and 
d vary in accordance with the vertical posi- 
tion of the bracket. 


MoMENTS IN 24-Foot CoLUMN DUE ‘TO 10,000. 
PounpDs 18 INCHES FROM CENTER 


Eneeo Ends Fixed Ends 
= 
Ga mene M, “Ms Mi Ma ee 
6 16 10,000 3,750 1,354 4,896 7,461 5,990 
8 14 8,750 5,000 1.147 4896 7.383 5/872 
10 '12 7,500 6,250 3,021 4/271 6.875 6,263 
12 10 6,250 7,500 4,271 3,021 6,263 6,875 
14° 8 5,000 8.750 4,896 1147 5.872 7/383 
16 6 3,750 10,000 4,896 13354 5,990 7/461 
18 4 2,500 11,250 4,271 4,479 6,940 6,823 
20 2 13250 12500 35021 8/229 97049 5/143 
220 1,147 13,647 27096 


0 13,750 


An effort is usually made to fix columns 
at the base by set anchor bolts and at the 
top by rigid attachment to a. truss or girder. 
The actual condition, however, is between 


FIGS. 


1, 2 AND 3—ECCENTRIC LOAD ON COLUMN 


fixed and hinged ends. An easy method of 
calculation is to assume the maximum bend- 
ing moment to be 8/10 or 9/10 of that ob- 
tained from ends considered hinged. This 
is a close approximation, as may be inferred 
from the maximum values in the table. 

In proportioning parts for the combined 
stresses due to bending and direct loads the 
allowable working stress is increased 20 per 
cent, provided the section thus obtained is 
not less than that required for bending or 
direct stress alone. 

The specifications for a building of un- 
usual magnitude contain the clause: 

No cantilever brackets for crane loads shall 
be used when capacity of crane is in excess of 
10 tons. i 

This is an excellent rule for all buildings. 
It is better to avoid eccentricity than to 
make provision for it. Where practicable, 


columns as in Fig. 4 should be used. The 


FIGS. 4 AND 5—CRANE AND BUILDING COLUMNS 


crane load should be carried to the base by 
the channel and the two connecting angles 
with the portion of web plate between them. 


OFFICE-BUILDING COLUMNS | 


In office buildings eccentric loading on 
columns is usually caused by unbalanced 
floor loads. Fig..5 is a familiar instance. 
If the column were turned 90 deg. there 
would be little or no eccentricity, but col- 
umns cannot always be turned in order to 
lessen eccentricity. 

A practice sometimes followed in office- 
building design is to neglect eccentricity 
altogether. This is reprehensible and needs 
no comment. Another practice is to add 
the flexural unit stress found by a formula 
for eccentric loads to the unit stress due to 
direct load, and to proportion the column so 
that the combined stresses do not exceed 
the allowable unit stress obtained from the 
formula used for axial compression. This 
method is more severe than need be, as 
office-building columns are _ continuous 
through two or more stories. It is prob- 
ably for this reason that the Bethlehem 
Steel Company’s handbook permits the max- 
imum fiber stress due to direct load and 
bending to be 25 per cent in excess of the 
permissible stress on the column obtained 
from the formula for coneentric loading. 
Burt, in “Steel Construction,” 1914, writes: 

Some authorities allow three-fourths of the 
bending moment to be used in computing the 
effect on the column. This practice is satis- 
factory and is followed in the illustration used 
later in this book. 


Ernst F. Johnson, in “The Theory of 
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Continuous Columns” (Transactions of the 
American Society of Civil Engineers, June, 
1906), finds the bending moment caused by 
eccentric loading on office-building columns 
to be M = W(c + b/2), in which W is the 
load, b the eccentricity, and c¢ a constant to 
be deduced from the particular building law 
or specification under which the work is to 
be erected. From the New York building 
code he finds the value of ¢ to be 1/16 in. 
per foot of column length. 


HELLER’S INVESTIGATIONS 


Heller, in “Stresses and Structures,” 
finds for a ten-story building that the maxi- 
mum bending moment of a column with 
equal loads P and equal eccentricities e at 
all floors, is at the roof line or top of the 
column and equal to Pe. At the top of the 
second segment from the bottom the mo- 
ment is 0.89 Pe. For intermediate points 
(three stories or more from the top or bot- 
tom) the moment is 0.5 Pe. For a single 
load at any point, the bending moment in 
the column passes from a value of about 
+0.5 Pe just above the load, through zero 
to a value of about —0.5 Pe just below the 
load. 

In “Stresses in Tall Buildings,” by Cyrus 
A. Melick (Ohio State University Bulletin 
No. 40, June, 1912), Chapter 4 is devoted 
to a study of the effect of eccentric loading 
on columns. The conclusions pointed out by 
Heller are verified. The author presents his 
own theory in Chapters 7 and 9, and in the 
final chapter he gives a “résumé of all find- 
ings and suggestions for designers as de- 
rived therefrom,” in which he writes: 

It is evident, then, that it is not safe practice 
to follow the conclusions deduced in Chapter 4, 
which are identical with Professor Heller’s. 
It is further shown that the value of the bend- 
ing moment may materially exceed even the 
quantity Pe so commonly used by designers. 
Also, it is shown that the bending moment is 
not a constant throughout the story height but 
reverses in sign, and at the foot of the column 


it may be a much larger quantity, of opposite 
sign, than the moment at the top of the column. 


The findings and suggestions of Melick 


_ have not been used to any appreciable ex- 


tent by designers. 

For the usual office-building column with 
an eccentric load the practice of the writer 
is to use three-fourths of the bending stress 
found by Rankine’s formula for eccentric 
loads. As in proportioning mill-building 
columns, the allowable working stress is in- 
creased 20 per cent for the combined 


stresses due to bending and direct loads, 
provided the section thus obtained is not 
less than that required for bending or di- 
rect stress alone. 

In conclusion, the writer believes that 
more attention should be given to the details 
of eccentric connections than is done at 
present. Good detailing is fully as impor- 
tant as, and often more difficult than, deter- 
mining stresses and proportioning parts. 


Asphaltic Road Oils Heated 
Quickly in Retort 


Permanent Plants That Can Heat 6000 Gallons 
Per Day to 375 Degrees Are Installed 
in California for About $2,000 


N applying thin bituminous surfacing 
to concrete pavements according to the 
specifications of the California Highway 
Commission an asphaltic base oil is used, 


miles in either direction the economics of a 
permanent plant warrant the more expen- 
sive construction. These oil-heating plants 
were referred to briefly in a report on Cali- 
fornia road construction and maintenance, 
published in the Engineering Record of 
May 6, 1916, page 603. 


HEATING-PLANT LAYOUT 


In both types of installation the cycle of 
operations is practically the same and the 
unit members of the equipment are similar. 
Cars of oil are unloaded by gravity into 
storage tanks or pits varying in capacity 
from 10,000 to 25,000 gal. and the oil is de- 
livered thence to trucks by pumping. Steam 
coils in the tank cars are necessary in order 
to heat the oil so it will flow. The same 
requirement holds for thé storage pit or 
tanks, and a retort is necessary for heating 
the oil up to the high temperatures at which 
it is delivered to the trucks. 

The drawing shows the design of the re- 
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THE RETORT IS DESIGNED TO MINIMIZE HEAT LOSSES FROM INCOMPLETE COMBUSTION OF 
FUEL AND FROM RADIATION 


refined to the point where the asphalt con- 
tent is 90 per cent. To spray this heavy oil 
on the surface in two coats, of 14 gal. per 
square yard each, it is necessary to heat the 
oil to high temperature. In order that this 
may be done economically a very careful 
study of the conditions was made and the 
practice, in large measure, standardized as 
described in the following notes. 

Two types of oil-heating stations are 
used.' Where only comparatively small 
quantities of oil are required, semiportable 
plants are installed at the nearest railway 
siding, and are moved to other locations 
when the work is completed. But when the 
area of operations extends from 20 to 30 


IN THE GALVANIZED IRON BUILDING BESIDES THE RETORT ARE THE STEAM BOILER AND THE OIL PUMPS 


tort for heating the oil in what is practi- 
cally a tubular boiler. In semiportable in- 
stallations the storage tank is usually made 
of steel, and in permanent plants a concrete 
sump is used, the capacity in each case be- 
ing determined by the availability of the 
oil supply. The hot-oil pump in most gen- 
eral use is a 6 x 4 x 6-in. duplex piston 
pump, oil fitted. 

The circulation tank, or oil pit, is either 
a concrete-lined sump, a reinforced-concrete 
box, or a steel tank, with a capacity be- 
tween 2000 and 3000 gal. It is heavily 
piped with steam coils and is tightly cov- 
ered. In some cases where the large oil 
storage tank is a concrete sump this cir- 
culation tank is made as a chamber of the 
larger tank, but is always separated from 
it by concrete walls. 


OIL HEATED QUICKLY 


It has been found that the time saved in 
handling the oil rapidly makes it very de- 
sirable to secure a quick-heating retort. 
Saving time in loading trucks increases the 
output of the plant and thereby reduces the 
cost per barrel for heating, inasmuch as the 
daily operation charges are practically 
fixed, irrespective of the quantity of oil 
treated. The type of retort illustrated 
herewith has been designed to reduce to a 
minimum losses from incomplete combus- 
tion of fuel and from radiation. The long 
firing chamber allows complete combustion 
of fuel oil and the large number of pipes 
that practically fill the upper arch absorb 
the maximum of the heat. The design 
shown keeps radiation down so low, it is 
stated, that it is possible to place the hand 
upon the retort at any point during heav- 
iest firing. The number and lengths of 
pipes were determined by dividing the 
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square feet of heating surface required into 
some number of convenient lengths for 
handling. The 3-in. pipe was taken as giv- 
ing the maximum heating section without 
introducing undue friction. To determine 
the square feet of heating surface needed it 
was first ascertained by various experi- 
ments and trials that it would be necessary 
to raise the temperature in the oil while 
passing through the retort coil about 200 
deg., when loading into trucks. 


SPEED OF OPERATION 


To put a truck load of 1000 gal. through 
in a short time, say 20 to 25 minutes, with- 
out burning pipes and without preheating 
to excessive temperatures in the circulation 
tank, required about 150 sq. ft. of heating 
surface, with a furnace temperature of 
1800 deg. to 2000 deg. Fahr. (this being the 
maximum that can be,carried with safety). 
The calculations were based on 3 B.t.u. per 
hour per square foot of heating surface, per 
degree of mean temperature change, which 
accuracy of assumption was accepted for 
temperatures up to 300 to 325 deg. Fahr. 

A feature of this retort design which has 
been found very useful is that of carrying 
the pipe at once to the outside of the retort 
and, in place of return bends, using a spe- 
cial fitting which permits the removal of the 
ends of individual pipes so that access may 
be had to each of them to clean out the car- 
bon which is continually deposited in slight 
quantities. 


OPERATING METHODS 


In preparing to deliver oil to a motor 
truck, warm oil is first pumped from the 
storage tank through the retort and into 
the circulation tank. As soon as the circu- 
lation tank contains a truck load the suction 
from the main storage is closed and the oil 
in the circulation tank is re-run until it has 
reached at least 200 deg. The retort fire is 
then increased and the oil pumped through 
direct to the truck tank at temperatures 
from 325 to 375 deg. Fahr. The entire op- 
eration of circulation and loading consumes 
about 144 hours, so that it is possible to 
load about six 1000-gal. oil trucks per day 
from a plant laid out and operated on the 
lines just described. 

When the oil is to be conveyed less than 
10 miles in trucks, it is delivered to the 
trucks at 325 deg. Fahr. For distances 
greater than 10 miles, the specified temper- 
ature is 350 deg., the desideratum being a 
temperature of approximately 300 deg. 
Fahr. at the time of application. The com- 
mission has found that at this temperature 
the more fluid condition of the oil provides 
a better bond with the concrete than is ob- 
tainable with temperatures considerably 
lower. 


Costs 


A completely equipped oil-heating plant 
of standard type described in the foregoing 
has cost the commission approximately 
$2,000, installed. Records of costs covering 
unloading from tank of cars, heating and 
loading into motor truck tanks on approxi- 
mately 5000 bbl. of 90 per cent asphalt road 
oil show a total expenditure for labor and 
fuel, repairs and supplies, interest and de- 
preciation, of about $2,250, or 45 cents per 
barrel of road oil unloaded and delivered 
hot. 

A. B. Fletcher is chief engineer of the 
California State Highway Commission. 
Walter C. Howe is resident engineer of Di- 
vision 5. 


Double Tank Proposed for 


Residential Sewage Plants 


Better Operating Results Claimed for Septic 
and Imhoff Units in Series—“Greenhouse” 
Sludge Bed Advocated 


By WALDO S. COULTER 


Of Hansen & Coulter, Consulting Engineers, 
New York City 


ESIDENTIAL sewage-disposal plants 
are usually constructed after a fixed 
pattern, that has undergone little or no 
modification since its inception in the days 
of Colonel Waring. Such installations 
usually consist of a single-story septic tank 
followed by a siphon chamber and some 
simple form of secondary treatment. 
Engineers and superintendents who have 
been associated with the practical opera- 
tion. of the single-story, horizontal-flow 
tank know that, unless operated as a plain 
sedimentation tank, with frequent clean- 
ings, it is a very unsatisfactory. sedimenta- 
tion device. During hot weather gas dis- 
charges from the sludge deposits on the 
tank bottom commence about three weeks 
after placing the tank in service. During 
the winter from six to eight weeks usually 
suffice to establish active ebullition in 
northern latitudes. 


“UNLOADING” HINDERS SEDIMENTATION 


Gas production is accompanied by such 
disturbances of the tank contents that effi- 
cient sedimentation is precluded and sus- 
pended matter appears in the effluent in 
considerable quantities. This “unloading” 
goes far toward explaining the phenomenon 
of the septic tank that has been in opera- 
tion for several years and yet contains less 
than 50 per cent sludge. The writer has 
never seen any arrangement of baffles that 
prevented unloading from a single-story 
tank in active ebullition. 

If the tank is cleaned as soon as septic 
action begins very good results can be se- 
cured. This is not ordinarily admissible in 


Siphon Chamber 


ne a 


SUGGESTED ARRANGEMENT OF SEPTIC AND IMHOFF 
TANKS FOR RESIDENTIAL SEWAGE PLANT 


the case of the residential plant, where such 
constant cleaning cannot conveniently be 
done, and where the proximity to dwellings 
makes a nuisance quite probable if undi- 
gested sludge is handled. 

Soon after being placed in service the 
tank of the standard-type residential plant 
begins to unload into the tile field, sand fil- 
ter or contact bed that provides secondary 
treatment. The field or bed is soon choked 
up with sludge, and constant scraping is 
necessary to keep the filter in service. 
Choked tile fields, where the sewage appears 
at the surface to form “wet ground,” and 
whence the water is dissipated by evapora- 
tion or by seepage into adjacent unclogged 
areas, are common. The owner very often 
supposes that this is as it should be and 
makes no protest unless the stench becomes 
pronounced. 

The common septic tank has, neverthe- 
less, certain advantages as applied to resi- 
dential installations that the two-story type 
does not possess. Residential sewage ‘ar- 
rives at the tank in a fresh condition with 
unbroken feces, paper intact, and having a 
higher percentage of grease than commonly 
appears in municipal sewage. These mat- 
ters pile up against the scum* baffles of an 
Imhoff tank or adhere to the slopes of the 
settling channel and call for unusually 
painstaking attention. 


“GREENHOUSE” TYPE OF SLUDGE‘BED AT PLEASANTYVILLE, N. Y., HAS 648 SQUARE FEET OF GLASS 
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The logical arrangement: for the residen- 
tial plant, which will be found desirable in 
many larger plants as well, appears to the 
writer to be a septic tank and a short- 
period Imhoff tank, placed in series. The 
two-story tank then serves to intercept mat- 
ter carried over from the septic tank and, 
if given reasonable attention, should insure 
a well-clarified effluent. The Imhoff tank 
should be provided with light, strong check- 
ered plate covers to allow unobstructed ac- 
cess to the slopes and gas vent. In the 
opinion of the writer, the upward-flow type 
possesses advantages peculiarly fitting it 
for the primary tank in such a,series, the 
influent being admitted at a point near the 
-bottom and caused to pass upward through 
the sludge accumulation, after the manner 
of the Boston biolytic tank, so called, sug- 
gested by Professor Phelps. 

Two principal faults have heretofore ap- 
peared in the operation of tanks of this 
type: 


First, suspended matter unloads. This 


has been aggravated in most upward-flow 


THIS BROKEN, GUARD RAIL WAS REPAIRED 


tanks by improper design, which has per- 
mitted too high velocities. Unloading is, 
however, characteristic of this as well as of 
horizontal-flow, single-story tanks. The 
Imhoff tank in series would correct this de- 
ficiency. 

Second, foul odors are produced. This 
may be overcome to a considerable extent 
by carrying the influent pipe above the out- 
side of the tank in such a manner that the 
inflowing sewage entrains sufficient air to 
enter the sludge stratum saturated with 
oxygen. The sludge layer acts not only as 
a strainer to intercept true suspended mat- 
ter, but the colloids and fats are thrown out 
by adsorption. The writer is aware of the 
fact that this type of tank produced con- 
siderable amounts of hydrogen sulphide at 
the Chicago Sewage Testing Station, but 
this action has not been duplicated else- 
where to his knowledge, and .the fact re- 
mains that it was by far the most efficient 
clarification device at the station. Sludge 
containing entrained gases and rising from 
the tank bottom to appear in the effluent 
will readily settle again if subjected to such 
agitation as ordinarily occurs at collecting 
troughs or outlet weirs. A simple test at 
any septic tank will readily demonstrate 
this condition. 


“GREENHOUSE” FOR SLUDGE DISPOSAL 


The removal and disposal of sludge are 
other matters which have usually been ac- 
corded scant attention in residential and 
institutional plants. Too often plants of 
considerable size are provided with no 
means for the withdrawal of sludge other 
than by pails or buckets passed up through 


manhole openings in the cover slab. Dis- 
posal in the vicinity of the plant is avoided 
because of probable nuisance. 

The solution of this problem may, in the 
opinion of the writer, be frequently found 
in the glass-covered or “greenhouse” type 
of sludge-drying bed, with vent stack and 
air-inlet openings. To his knowledge, the 
first operative bed of this type was designed 
by him while connected with the firm of 
Lederle & Provost, of New York City, and 
installed and operated under his direction 
at the plant of the Hebrew Sheltering 
Guardian Society at Pleasantville, N. Y. It 
was constructed and placed in service dur- 
ing the summer of 1915. The results have 
exceeded expectations. Plain sedimenta- 
tion sludge dries sufficiently to permit re- 
moval in from ten days to two weeks, and 
the action of the bed is unaffected by rainy 
weather. 

Last winter the bed operated efficiently 
and without freezing, although no arti- 
ficial heat was applied. One unit was 
built first in order to observe its behavior, 


Road-Maintenance Stations 
for California Highways 


Depots Make It Possible to Supply Materials 
for Repair Work to Remote Sections of 
State Highway System 


HE California State Highway Commis- 

sion has established maintenance sta- 
tions along the highways which are to fulfill 
a twofold purpose—namely, to maintain the 
roads in their original first-class condition 
and to be able to deliver, at the proper tem- 
perature, oil used in surfacing or resurfac- 
ing the pavement. In many localities the 
latter function is very important because of 
the great mileage of roads to be surfaced, 
and it has been found economical to use 
first-class permanent construction in build- 
ing the heating plants. 

An example of the policy in the location 
and construction of these maintenance sta- 
tions is afforded by the three main yards 
in Division 6, which embraces nine San 
Joaquin Valley counties. In this division 


QUICKLY WITH MATERIAL DELIVERED BY MOTOR FROM CALIFORNIA MAINTENANCE STATION 


particularly with regard to odors, as it is 
located about. 200 ft. from the nearest of 
several dwellings. This unit was entirely 
successful and a second one was afterward 
constructed. 


AERATION OF TILE FIELDS 


Referring to tile fields, one defect which 
may be noted among others is lack of aéra- 
tion. In any oxidizing unit, such as a tile 
field, oxidation is accompanied by, the pro- 
duction of a considerable volume of car- 
bonic acid gas, which should be removed 
from the system as rapidly as formed, since 
it operates to retard or prevent oxidizing 
action. This gas is heavier than air and, 
in the case. of a sprinkling filter say, built 
above the ground surface, tends to sink to 
the lower portion of the filter and escape 
through the under-drains, etc. The tile 
field, being entirely below the ground sur- 
face, retains the CO, in the soil pores and 
tiles, excluding the air, until displaced from 
time to time by applications of sewage. This 
must markedly reduce the efficiency of the 
field. An evident improvement would be to 
connect the ends of the tiles at one side of 
the field with a ventilation duct terminating 
in a vent stack with a ventilating hood, the 
opposite ends being provided with suitable 
air inlets. 

Further constructive criticisms could be 
made, but enough has been written to call 
attention to the fact that the standard type 
of residenial sewage-disposal plant is de- 
ficient in many respects and merits a por- 
tion of the attention that has been hereto- 
fore almost entirely devoted to larger in- 
stallations. ; 


there were 150 miles of highway to be sur- 
faced when the maintenance station was 
laid out, and altogether a total of 180 miles 
to be maintained. 

The first station in this division was 
built at Merced, and was used as a dis- 
tributing center from which 40 miles of 
pavement were oiled. The second station 
was located at Fresno and the third at 
Bakersfield. About 40 miles have been sur- 
faced with materials distributed from the 
Bakersfield station. All three of these sta- 
tions are on property which the state 
bought outright, as it has been found ad- 
visable to build permanent structures only 
on land owned by the state. 


STATION EQUIPMENT 


These stations are situated so that it is 
possible to unload the heavy asphaltic oil 
directly from the railroad tank cars in 
which it is delivered, into concrete storage 
pits. The stations are provided with steam 
generating equipment with which to heat 
the oil and to drive the pumps and heating 
retorts. This oil-handling equipment is de- 
signed and constructed on permanent lines, 
so that the oil may be handled with a mini- 
mum of time, labor, expense and trouble. 
The latter item has been found to be a very 
important one, but its significance will be 
appreciated only by those who are familiar 
with the possibilities in this direction when 
handling heavy asphaltic oil if all condi- 
tions are not just right. 

In addition to the central maintenance 
stations where road building materials, 
equipment and tools are stored, there are 
also structures known as “shelter houses,” 
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built on some of the longer stretches of 
highway where it is occasionally very con- 
venient to have small tools near at hand. 
With a subdivision of the system on this 
basis it is possible, for example, to get ma- 
terials for repair work to the most remote 
portion of the 125 miles of highway sur- 
faced from the Fresno station within less 
than four hours. The equipment for a 


“flying squadron,” depending on motor 
trucks for rapid transportation, is kept in 
readiness for emergency service and has 
proved very effective and well worth the 
incidental cost. 

Austin B. Fletcher is chief engineer of 
the California State Highway Commission 
and James W. Woodson is resident engineer 
of Division 6. 
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New Publications 


PROCEEDINGS OF THE TENTH ANNUAL CONVENTION OF 
THE SMOKE PREVENTION ASSOCIATION, 1915. Paper, 


6 x 9 in.; 176 pages; illustrated. Chicago, 608 
City Hall, Frank A. Chambers, secretary-treas- 
urer. 

Dust EXPLOSIONS AND FIRES IN GRAIN SEPARATORS 
IN THE PaAcIFIC NORTHWEST. By David J. Price, 
engineer in charge of grain dust explosion inves- 
tigations, Bureau of Chemistry, and E. B. Mc- 
Cormick, chief, division of rural engineering, 
Office of Public Roads. Bulletin 379, U. S. De- 
partment of Agriculture. 
pages; illustrated. 
Printing Office. 

TRUST LAWS AND UNFAIR COMPETITION. By Joseph 
E. Davies, commissioner of corporations, U. S. 
Department of Commerce. Paper, 6 x 9 in.; 832 
pages. Washington, Government Printing Office. 

SUPPLEMENT TO MECHANICS’ LIENS AND GENERAL 
CONTRACTING. By Thomas H. Ray, of the New 
York City Bar. Cloth, 6 x 9 in.; 819 pages. 
Albany, Matthew Bender & Company, Inc. 

Contains the amendments to these laws up to 
the close of the New York legislative session of 
1916, with all of the decisions since the date of 
the original work—July, 1914, to June 1, 1916. 

CONCRETE SEWERS. Paper, 6 x 9 in.; 43 pages; 
reste ere Chicago, Portland Cement Associa- 
ion. 

Booklet for free distribution gives information 
on the merits of concrete in sewer construction, 
with history and examples of use. 


Paper, 6 x 9 in.; 22 
Washington, Government 


Books Reviewed 


Highway Engineers’ Handbook 


Authors, Wilson G. Harger, first assistant engi- 
neer, and Edmund A. Bonney, supervising engineer 
of the New York State Highway Department. 
Second edition, revised and enlarged. Flexible 
covers, 44, x 7 in.; 609 pages; illustrated. New 
York, McGraw-Hill Book Company, Ine. $3 net. 


The second edition of Harger and Bon- 
ney’s “Highway Engineers’ Handbook” con- 
tains about 100 pages of new material, and 
represents a revision of the first edition, 
published about four years ago and re- 
viewed in the Engineering Record of 
September 28, 1912, page 363. The ma- 
terial on top courses has been brought up 
to date, and data on tests, designs, costs 
and maintenance and specifications have 
been added. The index also has been 
amplified, and rearranged systematically, 
although the general make-up of the book 
remains unchanged, 

The book is divided into two parts, the 
first dealing with the principles of design 
and the second with the practice of design 
and construction. In Part 1 there are 
chapters on grade and alignment, sections, 
drainage,. foundations for broken stone 
roads, top courses and their maintenance, 
minor points (including guard rails, re- 
taining walls, curves, etc.) and materials. 
Part 2 opens with a chapter on surveys, 
which is followed by one on office prac- 
tice. Succeeding chapters deal with cost 
data and estimates, notes on construction 
and specifications. 


Since the publication of the first edition 
of the hat\dbook many advances have been 
made in highway practice. The latest edi- 
tion, therefore, brings the information up 
to date. Engineers will find this volume a 
compact and complete source of informa- 
tion ordinarily required in field and office 
practice of road-building. 


Waterworks Handbook 


Compiled by A. D. Flinn, deputy chief engineer, 
Board of Water Supply, New York City; R. S. 
Weston, professor of public health engineering, 
Massachusetts Institute of Technology, and C. L. 
Bogert, assistant engineer, Board of Water Supply, 
New York City. Flexible cloth, 6 x 9 in.; 824 
pages; illustrated. New York, McGraw-Hill Book 
Company, Inc. $6 net. ¢ 

REVIEWED BY WESTON E. FULLER 


Consulting Hngineer, New York City 


This book is a compilation of a large 
amount of valuable information on matters 
relating to the design, construction and 
operation of waterworks. The subject is 
treated under five parts, as follows: Part 
1, Sources of Supply; Part 2, Collection 
and Work Therefor; Part 3, Transporta- 
tion by Aqueducts, Pipe and Other Con- 
duits; Part 4, Distribution, Hydrostatics 
and Hydraulics, Materials Much Used in 


Waterworks; Part 5, Character and Treat- 


ment of water. 

This arrangement, while it leads to some 
repetition and to the separation of some 
subject matters closely related, is in gen- 
eral a satisfactory one. 

The authors have included much data 
and information selected from a large 
variety of sources. Extracts from books, 
papers and periodicals have been used in 
many cases, with explanatory notes and 
comments. In other cases, a digest of the 
subject has been given. References are in- 
cluded quite generally, thus materially add- 
ing to the usefulness and value of the 
book. 

As is inevitable in a work of this sort, 
much: that is pertinent to the subject and 
which to others would appear of equal im- 
portance to that included is omitted. Gen- 
erally, however, the matters presented are 
well balanced, and give the different view- 
points as fairly as can be expected within 
the limited space available. 

It is noticeable that the authors have not 
limited the contents of the book to mat- 
ters which are recognized as established 
practice, but have on the contrary laid par- 
ticular stress on recent developments in the 
science, and have discussed matters that 


.are under investigation and about which 


much difference of opinion now exists. In 
some cases the desire to give the latest in- 
formation has perhaps led to a neglect of 


fundamentals which are of greater im- 
portance. In the main, however, the book 
presents an excellent idea of recent devel- 
opment. 

The book is well illustrated, and is re- 
plete with tables and diagrams of value. 
Some of the data and tables would be use- 
ful to only a limited extent, as they are 
based on methods that would not be of 
general application. The book includes 
descriptions of special apparatus and ap- 
purtenances, with the names of some of 
the makers. 

The book is written for those who are 
thoroughly familiar with the fundamen- 
tals of waterworks construction and who 
have a working knowledge of the mathe- 
matics, hydraulics and other natural 
sciences involved in waterworks problems. 
To these it will prove of the greatest value 
in the design, construction and operation 
of these works. The volume will also be 
of use to those whose connection with 
waterworks is less close, as it contains 
much general information. 

The portion of the book relating to ma- 
terials, to hydraulics, to dams and many 
other matters will prove of value to others 
than those interested in waterworks, as the 
information is equally useful for other 
works. 


Location of Road Material 
* Bases Help Contractors Bid 


Successful Bidders Furnished Map of Bridges 
and Culverts, Size and Quantity of Mate- 
rial and Other Necessary Data 


ONTRACTORS bidding on the recent 
(Gea contracts in Vermilion County, 
Illinois, were furnished with complete de- 
tailed plans and in addition a map showing 
the location of approved material bases in 
the adjoining State of Indiana, whence most 
of the aggregate for the concrete will prob- 
ably come. This map showed all the rail- 
roads and connections to points in Vermil- 
ion County. 

Since the award of contracts the success- 
ful bidders have been furnished with all 
necessary and convenient data in blueprint 
form cut to the size of pocket notebook 
sheets. All bridges and culverts, together 
with the size’ and quantity of materials re- 
quired, are noted. 

P. C. McArdle is the superintending en- 
gineer in charge of this $1,500,000 bond- 
issue road construction. It will provide a 
complete system of 166.2 miles of hard 
roads which it is estimated will carry 80 
per cent of the country road traffic. 


Total of 1,175,000 Acres of Land Segre- 
gated to Wyoming Under Carey Act 


Upon the recommendation of the Secre- 
tary of the Interior, President Wilson has 
approved a contract between the United 
States and the State of Wyoming, provid- 
ing for the reclamation by the state under 
the Carey Act of 1680 acres of arid land. 
This act provides for the segregation of 
public lands therein to a state for a period 
of years, provided the state presents a feas- 
ible plan for their reclamation through irri- 
gation. With the addition of this new al- 
lotment there are now approximately 1,175,- 
000 acres of land segregated to Wyoming, 
of which more than 150,000 acres have been 
reclaimed. 


HINTS FOR THE CONTRACTOR 


Details Which Save Time and Labor on Construction Work 


Other articles in this issue of interest to contractors and construction engineers are indexed in the Table of Contents 


[Contributions to this section are solic- 
ited, and if found available will be paid 
for. They must be SHORT, and should be 
accompanied, if possible, by photographs 
or sketches.—EDITOR. | 


Power Machine Made on Job Bends 
Reinforcing Bars Around Disk 
By HAROLD E. KETCHUM 


Superintendent Hunkin-Conkey Construction 
Company, Cleveland, Ohio 


STEEL-BENDING MACHINE built on 

the work which is controlled by foot 
lever, leaving the hands free to handle the 
bars, is shown in the photograph and draw- 
ing. The machine is being used by the 
Hunkin-Conkey Construction Company on 
the Detroit-Superior bridge in Cleveland. 
It makes short bends, for which the end of 
the bar is caught by a projection on a re- 
volving arm and bent around the spindle, 
and also long-radius bends for which a cast- 
iron disk, around which the bars are bent, 
is placed over the spindle. The machine is 
operated by a 3-hp. alternating-current mo- 


HANDLING FOUR FIVE-EIGHTHS INCH BARS AT ONCE—INSERT SHOWS OPERATING DEVICE BY WHICH 
HEAD IS STARTED OR REVERSED WITH FOOT, LEAVING HANDS FREE FOR BARS 


Holes Tapped 
for 142"Fin 


ie 


6"«/8" Pulleys 


Ve on Shaft 


12 spears & 


FRONT ELEVATION 


(AeA) 


BUSHING FOR 
CENTER PIN 


Pins set for 
rapid bending 
bars %" and smaller 
Two to four bars bent at 


one time 


Pins set for ordinary 
bending, using protractor 
to measure bends 


Pins set for long-radius 
bends, using bushing 
on center pin 


PIN SETTINGS 


MACHINE THAT BENDS ALL THE REINFORCING FOR THE DETROIT-SUPERIOR VIADUCT 


tor, driving by belt in opposite directions 
two pulleys mounted loose on a shaft on 
each side of a clutch. The worm on the 
shaft drives the reversible head. The ma- 
chine can make bends in 114-in. square 
stock. Two %4-in. or four %-in. bars may 
be bent at the same time. 

Three men can handle the steel and make 
four bends per piece in 110 floor-slab bars 
34 in. by 17 ft. 6 in. in one hour. On this 
basis the cost of this class of bending 
amounts to about 50 cents per ton. The 
control is arranged so that when the opera- 
tor steps on the foot treadle the horizontal 
clutch lever shown in the drawing and the 
insert photograph is pushed to the right, 
engaging the clutch with the left pulley and 
revolving the reversing head clockwise. To 
reverse, the hinged wooden dog, which 
would otherwise hold the clutch in neutral 
position when the operator takes his foot 
off the treadle, is lifted by the string 
shown. This allows the horizontal spring 
to pull the clutch lever to the left, engaging 
the right pulley and reversing the head. To 
stop the machine and take the bars out, the 
operator steps on the treadle, depressing 
it till the dog falls in place, and then re- 
leases it, which leaves the clutch locked free 
of both pulleys. The machine was built of 
standard channels, angles and gears at a 
cost of $200. 


How Sheet Pile Structures Can 
Be Made Tight 


Sir: Answering the questions in order as 
found on page 242 of Engineering Record 
for Aug. 19 last from the standpoint of ex- 
perience with Lackawanna steel sheet pil- 
ing: 

1. Is there any difference between the 
watertightness of new and reused sheeting? 

There is no appreciable difference where 
the re-used piling is in good condition, and 
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even where slightly bent trouble is seldom 
experienced from water leaking through. In 
general, if Lackawanna piling is usable at 
all it is sufficiently watertight for most 
purposes. 

2. Should the sheeting be stretched tight 
from the inside of the cylinders by wedging 
against the bracing, or should they be tight- 
ened from the outside by putting a cable 
with a turnbuckle around 'them at the top, 
and by the outside water pressure when the 
cylinders have been pumped out? 

It does no harm to stretch the piling 
tight, but it is seldom necessary. The pres- 
sure of the water against the piling auto- 
matically tends to seal the joints, and if the 
piling is driven in mud or sand the tortu- 
ous path through the joint and the three 
lines of contact soon seal the joint effec- 
tively. 

3. Is it necessary to calk the joints? If 
so, is there any better method than the use 
of sand or sand and flour? 

Almost everything has been used success- 
fully for this purpose—rope, cinders, ma- 
nure, coal dust, wood pulp, etc. Where the 
piling is to remain in place permanently, ce- 
ment grout is generally used. 

4. What is the best way to make a long 
straight line of sheeting watertight? 

Drive to bed rock or to stiff soil and then 
take care of the leaks, if there are any. The 
methods have already been stated. 

5. What type of pump has proved best 
for unwatering such cylinders? 

On some jobs pulsometer type pumps are 
used for keeping the water level down dur- 
ing working periods. If the coffer fills over- 
night due to leaks under the piling, as is 
often the case, a centrifugal pump is used 
in the morning for emptying quickly. 

N. G. NEAR. 

New York City. 


Foremen Keep Time and Deduc- 
tions on Small Scattered Jobs 


By F. D. BUFFUM 
Pittsburgh, Pa. 


N THE writer’s line of work in this sec- 

tion contractors advance their men 
money and commissary credit daily to the 
full extent of the man’s earnings, and re- 
quests for advances come at all hours of the 
day. Many men draw their pay as fast as 
it is made. 

The system shown by the accompanying 
pages taken from an ordinary time book 
was devised to make it possible to tell at a 
glance how much of an advance any man is 
entitled to receive. The time book is always 
handy in the foreman’s pocket, and no office 
records have to be consulted before making 
or refusing an advance. But for this 
method, the practice referred to would make 
it necessary to have a bookkeeper on every 
small job. The!system has been used for 
two years on jobs employing up to 40 men 
and might be made to answer on larger 
work. 

When a man is given an advance, the 
amount is written under the date opposite 
the second entry of his name. If written 
right side up with a dollar sign, it means 
that he has been given cash. If written 
without the dollar sign, the entry repre- 
sents coupon books or scrip. The figures ly- 


ing on their sides show charges made for ~ 


any other reason. At the same time, the 
foreman or timekeeper writes the man’s 
name, the amount, purpose and form in 
which advanced, with the date, on a small 


~ ENGIN EE RING REGO RD) eee i as 


FIGURES WITH DOLLAR SIGN REPRESENT CASH. TE OSE WITHOUT THE DOLLAR SIGN COUPON BOOXS, 
THOSE ON THEIR SIDES OTHER FORMS OF CREDIT 


slip of paper torn from a pad which is car- 
ried with .the. time book... After. being 
checked with the entry in the time book, this 


slip is hung on a spike file at the job for 


reference in case of dispute. Of course the 
memorandum slips may be itemized further, 
and some forms of coupon books have blank 
receipts to be signed and torn out which 
may be used instead of the slips. Many of 
the men who turn in time and deductions 
with this system could not be depended 
upon to keep accounts in the ordinary sense. 
Also, being able to tell a man at once the 


a 


state of his credit produces a good effect. . 


Writing some of the time figures on their 
sides has also made it easy for these men to 
separate time worked below the surface 
from time put in above ground. Private in- 
surance companies on this class of work 
charged 5 per cent for underground work- 
ers and 2’ per cent for those who worked 
above ground. The large difference in these 
rates made it profitable to keep the two 
classes of work accurately separated on the 
time books turned in to the office. Not only 
were the books kept this way, but the pay- 
rolls as well were made out in the same 
manner, making it unnecessary to have one 
payroll for surface and a second for under- 
ground workers in order to compute the 
insurance rates accurately. 


When the EGE Breaks and You 
Have to Move the Car 


ORE than one construction job has 

been held up by blocked tracks result- 
ing from a broken axle or wheel on a dump 
car or crane. While the occurrence is so 
rare on some classes of work that provision 
against it would not be justified, on many 
railroad jobs, or even in some contractors’ 
equipment yards, a device like that illus- 
trated herewith would earn its salt. 
_ This pull-in truck, described in a recent 
issue of the Electric Railway Journal, was 
made by E. Wright, master mechanic of the 
Fort Smith (Ark.) Light & Traction Com- 


to the barn. 


pany for bringing disabled trolley cars back 
The emergency truck is made 
in three pieces, having a pair of bars with 
a small wheel to run on each rail and a 
channel to connect them. The disabled car 
truck is jacked up until the small wheels can 
be put under it, the rear ends of the bars 
of the emergency truck are chained up to 
the frame of the big truck so that they will 
not drag when the weight comes on them, 
and the jacks are released, allowing the 
car wheels to come down on the two pair of 
bolts, shown in one illustration to the right 
of the small wheels. In using the device 
with cars equipped with outside brake 
beams, it may be necessary to take these off 
to prevent the brakeshoes from interfering 
with the small wheels. The wheels on the 
truck shown have bronze bushings and com- 
pression cups for lubrication. When 
knocked down, the truck occupies but little 
room, and might be stowed away on a der- 
rick car or a large crane. 


THIS DEVICE, WHEN NEEDED, IS NEEDED BADLY 


———— 


NEWS OF THE WEEK 


Passing Events in the Civil Engineering and Contracting Fields 


Must Remove DaminColorado 
River by November 1 


Irrigation District Given Permission to Build 
Temporary Structure — Salt Deposits 
Reason for No Permanent Dams 


The Yuma (Ariz.) Water Users’ Associa- 
tion has consented to the construction by the 
Imperial Valley Irrigation District of a tem- 
porary dam in the Colorado River at Hanlon’s 
Heading to furnish water for about 400,000 
acres of land. The dam has been built and the 
controversy that has been going on is tem- 
porarily ended. The courts ruled that the 
structure, which had been partly built, must 
be removed by Nov. 1 and the work of removal 
must commence not later than Oct. 1. A 
$100,000 bond was given by the Imperial Val- 
ley district to be forfeited if the terms of the 
agreement are not complied with. The ques- 
tion of building a permanent structure will 
probably be settled before next spring. 

The reasons advanced by the Yuma Water 
Users’ Association against the building of the 
dam are that “all of the lands are underlaid 
by a water table which is highly impregnated 
with deleterious soluble salts, which said water 
is dependent for its elevation on the relative 
height of the waters in the Colorado River; 
the said water table rising in elevation with 
the rise of the Colorado River and falling with 
the fall; that if the said water table should 
be raised in elevation beyond a certain limit 
of safety, all or practically all of said lands 
would become entirely uncultivable and value- 
less, because of an excess of deleterious soluble 
salts, to the great and irreparable damage of 
the plaintiffs and all the persons for whom 
they sue.” 

Another problem confronting the Imperial 
Valley Irrigation District is that of disposing 
of silt deposits which have been accumulating 
in large quantities. Dredging operations are 
said to have become more difficult and expen- 
sive and the beds of the canal and laterals 
have risen to an extent to reduce largely their 
water-carrying capacity. 


Bridge Construction Abandoned 
Due to High Cost of Steel 


The freight cutoff bridge to be built over 
the Delaware River near Trenton, N. J., by 
the Pennsylvania Railroad has been indefinitely 
abandoned. The reason for the action is given 
as the high cost of structural steel. The 
bridge was one of the Pennsylvania improve- 
ments planned for 1914. Work was started 
on the stone piers, but has not progressed fur- 
ther than that stage. With structural-steel 
prices so high there is said to be little chance 
for the structure’s completion until conditions 
are again normal. 


Postpone Iearing on Alleghany Bridges 


_ The hearing on the question of raising 
bridges over ihe Alleghany River has been 
postponed from Aug. 31 to Nov. 15. The 
change was requested by officials of Pittsburgh 
and Alleghany County. 


Irrigation Congress Will Meet When 
Elephant Butte Dam Is Dedicated 


The twenty-third International Irrigation 
Congress will convene at El Paso, Tex., Oct. 14 
and remain in session until Oct. 18. The meet- 
‘ing will coincide with the celebrations attend- 
ing the dedication of the Elephant Butte dam. 


‘Work of Pennsylvania Water 


Commission Outlined 


Annual Report Summarizes 1915 Activities 
and Recommends Conservation of 
Water-Power Resources 


In the annual report of the Pennsylvania 
State Water Supply Commission made public 
this week recommendations are made for com- 
prehensive policies in administering the con- 
trol and use of Pennsylvania streams; for the 
employment of an adequate engineering staff 
properly to supervise the construction and 
maintenance of dams; and that “water, the 
one remaining great natural resource over 
which the state has control, be conserved and 
developed for and in the interest of all the 
people of the commonwealth.” The report 
covers in detail the various phases of the com- 
mission’s work. Nine applications for the in- 


Move 1000-Ton Building 
Thirty-Two Miles 


Ohio Building of Panama-Pacific Exposition 
Leaded on Barges and Taken to New 
Site at San Carlos, Cal. 


Buildings have been moved from the Pan- 
ama-Pacifie exposition site to permanent loca- 
tions in surrounding counties by loading them 
on barges. A white pine bungalow built by 
the Weed, Red River & McCloud Lumber Com- 
pany at an approximate cost of $18,000 was 
one of the first to be moved in that way. It 
took a week to move the house from the south 
gardens of the exposition to the yacht harbor 
—a distance of less than 1 mile—for transfer 
to the barge. Loading on the barge was diffi- 
cult owing to the rise and fall of the tide, which 
is about 9 ft. at that point, and necessitated 
quick work on the part of the movers to pre- 


THE 1000-TON OHIO BUILDING WAS CARRIED THIRTY-TWO MILES ON BARGES 


corporation of companies to supply water for 
domestic purposes and three applications for 
water-power companies were approved. The 
report states that the number of applications 
shows a marked decrease. 


Summary of Dam Construction 


Fifty-one applications for the construction 
of new dams were considered and forty-three 
permits issued. Three of the proposed dams 
exceeded 40 ft. in height and the maximum 
was 68 ft. Twenty-nine applications to make 
changes or repairs to existing dams were re- 
ceived and twenty-three approved. The num- 
ber of existing dams examined was 348, of 
which repairs and alterations were ordered on 
121. The total number of field examinations 
of dams made was 626. The report, in dis- 
cussing the dam supervision work, lays great 
stress on the need for an adequate staff to 
investigate and report on plans for new dams; 
to examine and report on all existing dams 
which by their failure may cause loss of life 
or property; to inspect dams in course of con- 
struction; and to examine from time to time 
such dams as require inspection to insure 
their being maintained in safe condition. 

Stream encroachments, flood damage dur- 
ing 1915, stream gaging, flood warning, pre- 
cipitation, inventory of water resources and 
the Pymatuning reservoir project in Craw- 
ford County are discussed in detail. The com- 
mission hopes that the general assembly at its 
next session will make liberal appropriations 
for hydraulic studies of all streams within 
the state to determine where stream encroach- 
ments are responsible for flood damage. 


-insula Country Club. 


vent damage to the 160-ton structure as it 
left the shore. After it was loaded the 15- 
mile journey across the bay to Santa Venetia, 
a suburb of San Rafael, was made in about 
six hours. 

The largest and heaviest structure moved 
was the Ohio Building, which is 132.5 ft. long, 
80 ft. wide and 43 ft. high. Its estimated 
weight is approximately 1000 tons. Two 600- 
ton barges were placed on ways so that they 
were entirely out of water at low tide and the 
building was moved onto them. They floated 
off at high tide. Owing to the choppy sea 
beyond the Marina, the barges were moored 
to the transport dock near by until the fol- 
lowing morning and then towed about thirty- 
two miles down the bay to San Carlos. The 
building will be used as a home for the Pen- 
The George Washing- 
ton home and the Wisconsin Building are to 
be moved in the same manner. 

Herbert L. Hatch has the contract for mov- 
ing the structures, which is done under the 
direct supervision of his foreman, A. W. Davis. 


Municipal Men Can Attend Two 


Conventions in One Week 

The annual convention of the Society for 
Street Cleaning and Refuse Disposal will be 
held Oct. 18 and 14 in the offices of the De- 
partment of Street Cleaning, New York City. 
The American Society of Municipal Improye- 
ments will convene Oct. 9-13 in Newark, N. J. 
The dates and places for the two meetings 
have been so selected that members of both 
societies can attend the conventions. 
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Prizes Offered for Best Papers 
on Plumbing Practice 


Prizes amounting to $200 have been offered 
by the Cast-Iron Soil Pipe Makers’ Advertising 
Association for papers on the practice or 
theory of plumbing. They are to be known as 
the Nelson prizes, in honor of N. O. Nelson, 
a manufacturer of plumbing supplies, and may 
be competed for by students or instructors in 
Harvard University, the Massachusetts Insti- 
tute of Technology or by any one else who has 
had training or practical experience in house 
drainage. Each contestant should send his 
name, qualifications and the subject of his pro- 
posed paper to the committee in charge by 
Noy, 1, 1916. The chairman of the committee 
is George C. Whipple, professor of sanitary 
engineering, Harvard University, Cambridge, 
‘Mass. Notice of the approval of the qualifica- 
tions and subject selected will be promptly re- 
turned by the committee. The completed 
papers must be in the hands of the committee 
by April 1, 1917. Papers submitted shall con- 
tain not more than 5000 words unless special 
written permission to submit a longer paper 
has been received from the committee. 

The papers submitted may deal with the 
general arrangement or with selected details 
of waste, soil, drain, vent-pipe or rain-water 
conductor systems of buildings as installed 
under public regulations, or with fixture con- 
nections to the pipe system, or with materials 
used in any of the above-mentioned work 
either in common practice or to meet unusual 
conditions. The desire is especially to bring out 
defects of existing practice and feasible im- 
provements therein. Special weight will be given 
to papers presenting original observations or 
experimental studies by the author or accom- 
panied by figures or diagrams prepared by the 
author. All illustrations shall be bound with 
the paper that is submitted. Prizes will be 
awarded as soon as possible after April 1, 
1917. 

In addition to Professor Whipple, the com- 
mittee in charge consists of Gifford Le Clear, 
of Densmore & Le Clear, engineers and archi- 
tects, Boston, Mass.; Dwight Porter, professor 
of hydraulic and sanitary engineering, Massa- 
chusetts Institute of Technology, Cambridge, 
Mass., and Harry Y. Carson, Central Foundry 
Company, New York City. 


Brick-Pavement Conference at 
Paris, Illinois, October 6 


The National Paving Brick Manufacturers’ 
Association will conduct a study and confer- 
ence in brick-pavement construction Oct. 6 at 
Paris, Ill. Headquarters will be maintained 
at the Deming Hotel, Terre Haute, Ind., from 
which place those participating will go via the 
Interurban Railway to Paris—an hour’s ride 
—where the construction demonstration will 
take place. The demonstration will consist 
largely of steps showing the economy of con- 
struction details in building a brick pavement 
by laying the brick in green mortar. An 
effort will be made to show how such a pave- 
ment can be built with the least possible cost 
and yet maintain all the essentials of worth. 

.All persons connected in any way officially 
or those deeply interested in the roads of this 
country will be made welcome at this con- 
ference. The announcement states that the 
conference is undertaken no less in behalf of 
the brick industry than in the sincere belief 
that the country itself is bound to be bene- 
fited by such an opportunity. It is pointed 
out that the money expenditure for roads is 
so great that a deep interest as to their eco- 
nomic value is manifest everywhere by cham- 
bers of commerce and automobile clubs, and 
that this occasion will afford bodies of this 
character an opportunity to make a careful 
investigation and examination of the merits 


of this kind of road that cannot be gained in > 


an ordinary inspection trip. 

All expecting to attend are requested to 
notify the secretary of the association, Will 
P. Blair, Cleveland. 


Alteration of Engineering 
Societies’ Building Started 


Work has been started on the alteration of 
the Engineering Societies’ Building in order 
to provide room for the American Society of 
Civil Engineers. A two and a half story 
addition is to be made to the present structure. 
The existing framework was designed for 
only the present loads and it is necessary, 
therefore, to carry four new columns through 
the entire thirteen stories. The loads will be 
carried to these columns by an ingenious truss 
system, from which the new stories will be 
hung. 


Santa Monica, Cal., to Buy Waterworks 


The Santa Monica Water Company has 
filed with the California Railroad Commission 
an application for authority to sell its system 
to the city of Santa Monica, Cal. The price is 
quoted as $402,500, for which sum bonds have 
been voted. 


May Build $1,000,000 Bridge at Buffalo 


The U.S. House of Representatives Aug. 29 
granted permission to a committee of nine 
citizens of Buffalo, N. Y., to construct a toll 
bridge across the Niagara River in or near 
that city. The proposed structure will cost 
about $1,000,000. 


Waterways Association Meets at 
Philadelphia in September 


The ninth annual convention of the Atlantic 
Deeper Waterways Association will be held 
Sept. 12-15 at Philadelphia. In addition to 
the regular business an inspection trip will 
be made to the riverfront and local industrial 
plants. 


Issue Bulletin of Lake Survey 


The United States lake survey office at De- 
troit has just published Supplement 4, con- 
taining corrections and additions to Bulletin 
25, showing results of surveys of northern 
and northwestern lakes. The information 
supplements that given on charts of the Great 
Lakes. 


County Superintendents to Meet 


The meeting of the New York State Associ- 
ation of County Superintendents of Highways 
will be held Sept. 138 and 14 at Syracuse and 
not Sept. 14 and 15 as stated in last week’s 
issue. 


Adds Architectural Engineering Course 


The University of Arizona has added a four- 
year course in architectural engineering to its 
curriculum, effective this year. L. A. Water- 
bury, professor of civil engineering, has also 
been given the title of professor of architec- 
tural engineering. 


Defer Power Dam Bill 


Conferees of the U. S. Senate and House of 
Representatives working to reconcile differ- 
ences in the Shields bill to permit construction 
of power dams in navigable streams by private 
companies, last week gave up all hope of 
agreement at this session of Congress. The 
question will again come up for discussion late 
in November. 


Collects Figures on State Highway Tax 


Anticipating the defeat of the Egan road 
bill in the referendum vote at the November 
election, the New Jersey commissioner of roads 
has begun collecting figures on a possible state 
tax for highways. The Egan bill provides for 
a $7,000,000 bond issue, but the state depart- 
ment’s investigation showed that an outlay of 
more than $15,000,000 would be required to 
carry out the program it involves. 


Decide Employing Road Engineer 
Is Economical Investment 


The good-roads committee of the Chamber 
of Commerce of Oklahoma City, Okla., recently 
decided to employ an expert highway engi- 
neer to direct road construction in that vicin- 
ity. Parts of an editorial on the action in 
the Daily Oklahoman read as follows: 

“It is recognized that building good roads is 
a matter of engineering and that different lo- 
calities require different planning and con- 
structing. A great deal of money has been 
lost in road-building simply because the work 
was not under trained direction. 

“One of the simplest things in a good-roads 
movement anywhere is getting the money. 
Getting the best results for the money is quite 
another thing. A county over in Texas some 
two or three years ago happily hit upon that 
fact. It voted a tremendous good-roads bond 
issue, somewhere up among the millions. 
Profiting from the sad experiences of ' other 
enthusiastic communities it engaged a man 
who had made a distinguished record as a 
city street builder. It paid him a big salary, 
as of course it had to do, but that proved a 
wise investment. It got the results. 

“The judgment of the Chamber of Com- 
merce in getting a capable, experienced man 
for such a big job is sound. It is on the right 
road for good roads.” 


Engineering Society Activities 


The San Francisco Association of Members 
of the American Society of Civil Engineers 
held its regular bimonthly meeting at the 
Palace Hotel, Aug. 15. George Lincoln Dill- 
man briefly discussed the chief cause of trouble 
and the basic reason for human progress. 


The Detroit Engineering Society conducted 
an inspection trip Aug. 16 to the plants of the 
Detroit Steel Products Company, the Michigan 
Smelting & Refining Company and the Alumi- 
num Castings Company. The first fall meet- 
ing will be held Sept. 15. 


The Connecticut Society of Civil Engineers 
gathered in New London Aug. 8 for the mid- 
summer outing. More than 125 persons vis- 
ited the new state pier, the submarine base 
and the work being done on the new Thames 
River bridge. 


The Providence Engineering Society will oc- 
cupy its new rooms at 29 Waterman Street, 
Providence, R. I., next September. The entire 
second floor of the building has been remodeled. 


The Chicago Engineers’ Club held a dinner 
Aug. 25 in honor of G. A. M. Liljencrantz, who 
is retiring from the engineering department 
of the U. S. War Department after forty-five 
years of service. Mr. Liljencrantz, as the 
club’s invitation to the dinner read, will “re- 
turn to his native Sweden to enjoy the evening 
of his days with his own people. We wish to 
show our appreciation of the man and to speed 
him on his way.” 


The Engineers’ Club of Seattle recently en- 
tertained as its guest L. M. Grant, chief engi- 
neer of the Pacific Coast Pipe Company, wha 
addressed the meeting on the uses of wood- 
stave pipe and its limitations. : 

The Engineers’ Club of Seattle on Aug. 14 
entertained at a luncheon at the Hotel Butler 
Director Manning, U. S. Bureau of Mines, who 
came to Seattle to consider the application of 
the University of Washington for the estab- 
lishment of one of the ten mining stations of 
the bureau. Dr. Henry Suzzallo, president of 
the university, also addressed the meeting, 
which was presided over by Judge Thomas A. 
Burke of Seattle. 

The Northwestern Branch of the American 
Society of Civil Engineers will meet Aug. 26 
at Duluth. Inspection trips will be made to 
local points of engineering interest. 
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What Engineers and 


Contractors Are Doing 


Dr. WILLIAM MCCLELLAN, consult- 
ing engineer, of New York City, and former 
chief engineer for the New York Public Serv- 
ice Commission for the Second District, has 
been appointed dean of the Wharton School 
of Finance and Commerce of the University 
of Pennsylvania. Dr. McClellan was gradu- 
ated from the arts department of Pennsylvania 
University in 1900. During his college course 
he received the Quaternions Prize, was elected 
a member of both Phi Beta Kappa and Sigma 
Xi honorary fraternities and received special 
honors in mathematics. Later he obtained the 
degree of doctor of philosophy in physics, 
mathematics and philosophy. For a time Dr. 
McClellan was engineer in charge of construc- 
tion for the Philadelphia Rapid Transit Com- 
pany. In 1905 he was appointed supervising 
engineer for Westinghouse Church Kerr & 
Company, and in 1907 became associated with 
H. T. Campion, consulting engineer, of Phila- 
delphia. In 1911 he was appointed electrical 
engineer and chief of the division of light, 
heat and power of the Public Service Com- 


mission of the Second District of New York . 


State. Dr. McClellan is a fellow and vice- 
president of the American Institute of Elec- 
trical engineers, a member of its executive 
committee and vice-chairman of its public- 
policy committee. He is one of the two repre- 
sentatives of the institute on the joint confer- 
ence committee of engineering societies and 
is also president of the joint Pan-American 
engineering committee. He has always been 
interested in steam-railroad electrification and 
was for a number of years chairman of the 
electrification committee of the New York 
Railroad Club. As a member of the New York 
board of directors of the Naval Consulting 
Board he is also actively engaged in the work 
of national preparedness. 


PIERCE J. LANDERS, who was recently 
made superintendent of the Indianapolis Union 
Railway, has been with that road since 1902. 
He entered railway service in 1888 as rodman 
for the Pennsylvania Railroad and was later 
promoted to superintendent’s clerk, drafts- 
man and assistant engineer. After ten years’ 
service with the Pennsylvania Mr. Landers 
resigned to take a position as roadmaster of 
the Wisconsin Central Railway, from which 
position he was promoted in 1900 to become 
division engineer. His service with the In- 
dianapolis Union Railway started in 1902, 
when he was appointed assistant engineer. 
He was promoted to engineer maintenance of 
way five years later, retaining the position un- 
til his recent appointment. 


T. R. RATLIFF has been appointed engi- 
neer maintenance of way of the Indianapolis 
Union Railway, succeeding P. J. Landers, 
whose promotion is noted elsewhere in this 
issue. 


C. E. GRUNSKY, of San Francisco, and 
GEORGE G. ANDERSON, of Los Angeles, 
have been chosen by the directors of the Im- 
perial Valley Irrigation District to act with 
W. F. McClure, state engineer of California, 
as an advisory board to consider the various 
engineering problems of the district. Mr. 
Anderson has removed his office to the Con- 
solidated Realty Building. 


Ouiver F. STARR has resigned as pres- 
ident of the Green-Starr Engineering Company 
to open consulting offices at 1530 Chestnut 
Street, Philadelphia. He will specialize on 
sewerage and sewage-disposal problems. 


BLUM, WELDIN & COMPANY, engi- 
neers, of Pittsburgh, have acquired all of the 
plans, notes and records belonging to Hudson 
F. Layton, civil engineer, of that city, who is 
retiring from practice. The addition of the 
data covering the practice of Mr. Layton and 


of the firm of Browne & Layton will greatly 
increase the facilities for service of Blum, 
Weldin & Company. 


Cou. S. W. ROESSLER, Corps of Engi- 
neers, U. S. A., who was placed on the retired 
list last year, has withdrawn from active en- 
gineering work, He is now at Bridgeport, 
Conn. Colonel Roessler was graduated from 
West Point in 1881 and was made colonel in 
1909. 


JOHN F. VAUGHAN has ojdened an office 
at 185 Devonshire Street, Boston, Mass., for 
the practice of consulting engineering. He has 
been retained by the Boston banking house of 
Estabrook & Company in connection with the 
re-development of a 20,000-kw. hydroelectric 
plant at the Sault Ste. Marie, Ont. Mr. 
Vaughan has been associated with the Stone 
& Webster Engineering Corporation of Bos- 
ton for about fifteen years, prior to which he 
was engaged in pioneer electrification work on 
the New York, New Haven & Hartford Rail- 
road under the late Col. N. H. Heft. He has 
been active in transmission and hydraulic work 
and has served as chairman of the hydraulic 
branch of the N. E. L. A. committee on prime 
movers. He is the inventor of the Vaughan 
hydraulic flow meter. 


P. J. FREEMAN has resigned as assistant 
professor of applied mechanics in the Kansas 
State College to become associated with the 
Pittsburgh Testing Laboratories as engineer 
of tests. 


F. N. GRAHAM, formerly assistant engi- 
neer for the Chicago & North Western Rail- 
way, has been appointed assistant engineer of 
construction on the new ore dock 6 at Duluth 
Minn., for the Duluth, Missabe & Northern 
Railway. Mr. Graham is a graduate of 
Rensselaer Polytechnic Institute, class of 
1898, and was assistant engineer on the Chi- 
cago and North Western terminal in Chicago. 


L. A. GRANGER resigned Sept. 1 as as- 
sistant city engineer of Fresno, Cal., to engage 
in private practice in that city. Prior to May, 
1915, when he became assistant city engineer, 
Mr. Granger had served as a locating engineer 
in South America for an American mining 
syndicate. He has also been connected with 
a number of Eastern railroads as consulting 
engineer. 


J. K. McGRATH, formerly assistant en- 
gineer in charge of paving work in Baltimore, 
Md., has resigned from the city employ to he- 
come engineer in charge of new road work in 
Fayette County, West Virginia. 


GEORGE F. WIEGHARDT, of the Penn- 
sylvania Water Supply Commission, was ap- 
pointed princigal assistant engineer of the 
water department of Baltimore, Md., Sept. 1. 
He will have charge of the maintenance and 
construction division. 


WILLIAM H. BOARDMAN, engineer for 
the New Jersey Water Supply Commission, 
has been appointed resident engineer on the 
survey for the proposed water supply from 
the Wanaque River watershed. The field 
party is now making a survey of the proposed 
site, with headquarters at Midvale. Mr. 
Boardman has been actively engaged in water- 
supply engineering in New Jersey since 1911, 
spending a year with Morris R. Sherrerd on 
reservoir work. He was graduated from the 
University of Maine in 1901 and from then 
until 1911 was employed on concrete dam and 
building construction. 


FREDERICK HOLBROOK, president of 
the Holbrook, Cabot & Rollins Corporation, 
has been elected a vice-president of the Amer- 
ican International Corporation and will, in a 
few days, make a tour of Russia as the rep- 
resentative of the latter firm. Hr. Holbrook 
will make a thorough investigation of a num- 
ber of possibilities in Russia, including the 
financing and construction of new railroads, 
mines, power installations and other indus- 
trial projects. 


Obituary Notes 


THOMAS H. STRYKER, a retired civil 
engineer and business man, of Rome, N. Y., 
died last week in that city at the age of 69. 
Although he had not taken an active part in 
business since 1900, Mr. Stryker was interested 
in many of Rome’s large industries, including 
the Rome Iron Works, the Rome Brass & 
Copper Company and the Rome Gas, Electric 
Light & Power Company. He was born in 
Rome in 1847 and was graduated from Hobart 
College in 1868. Immediately thereafter he 
studied abroad, returning to manage the af- 
fairs of his father, John Stryker, who was 
interested in the organization of several rail- 
roads, including the Lake Shore & Michigan 
Southern. Mr. Stryker was appointed city 
engineer of Rome in 1876 and was later active 
in the building of the Rome & Clinton Railroad. 
He was also chief engineer on the survey for 
the Boston, Rome & Oswego Railroad, assist- 
ant engineer on the Champlain canal and en- 
gineer under the state engineer in charge of 
improvement of the Hudson River. In 1881 
he was made secretary and treasurer of the 
New York Locomotive Company and later 
elected to its presidency, in which office he 
continued until the firm passed out of exist- 
ence. He retired from active business life in 
1900. 


ANTHONY WALSH, who was prom- 
inently identified with the construction of the 
Rock Island Southern Railway in Iowa, died 
Aug. 28 in San Francisco in his eighty-fourth 
year. 


JOHN DEAN, a retired civil engineer and 
contractor, died Aug. 17 at his home in Chi- 
cago. He received his engineering education at 
Owens College, Manchester, England. Coming 
to the United States in 1885, he engaged in 
engineering work successively with the Chi- 
cago, Rock Island & Pacific Railway, the 
Frisco Lines and the Wabash Railroad. He 
was also engineer of parks for the City of 
St. Louis, Mo. As a contractor he did exten- 
sive work in grading and concrete bridge con- 
struction, first in the South and later for the 
Grand Trunk Railroad and the cities of St. 
Louis, Mo.; Manistee, Mich., and Des Moines, 
Iowa. He was for many years a member of 
the Engineers’ Club of St. Louis and of the 
American Railway Engineering Association. 


Civil Service Examinations 


Minnesota — Unassembled examinations will 
be held Sept. 18 for sidewalk engineer and 
Sept. 22 for engineering assistant. Salary 
for each position is $100 to $125 a month. 
Resident requirements waived. Further infor- 
mation may be obtained by writing the civil 
service bureau at St. Paul. 

United States—Examination will be held 
Oct. 3 for senior highway bridge engineer, 
salary $2,400 to $3,300. Another for highway 
bridge engineer, salary $1,800 to $2,100, will 
be held Oct. 4. Form 1312 should be filled in 
by applicants for these positions. Examina- 
tions will be held Oct. 4 for junior civil engi- 
neer, grades 1 and 2 (salaries $1,200 to $1,680 
and $720 to $1,080) and for junior. structural 
engineer at salary of $720 to $1,680. Form 
2039 should be filled in by applicants. 


Examinations Previously Announced 


See Eng. 
Date Record 

Sept. 5. Subinspector U. S. radio 
CONV CES Shae Patcin vers ebstesccte scare ete Aug. 19 

Sept. 6 and 7. U. S. structural-steel 
Oratismaney Gtatec nee es Aug. 19 

Sept. 18. Aid in Coast and Geodetic 
DULVOV UL create picilts oie eens een ees Aug. 5 

Sept. 13 and 15. Assistant examiner, 


patent: offiee’ 327. 3eN 720 SY , Aug. 26 
Sept. 19. U.S. Mechanical draftsman. Aug. 26 
Oct. 11. U.S. junior civil engineer..Aug. 19 
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Simplifies Engineering and 
Contracting Computations 


The diversity of engineering and contract- 
ing calculations and the great amount of men- 
tal effort wasted in arriving at accurate solu- 
tions have created a strong demand among en- 
gineers and contractors for relief through 
mechanical means. The Monroe calculating 
machine, which was placed on the market 
about four years ago, seems particularly fitted 
for the solution of their problems. 

The machine has a standard flexible adding- 
machine keyboard for setting up the numbers 
to be added, subtracted, multiplied or divided; 
a crank for performing the operations and a 
carriage holding the dials which show the re- 
sults and the proof of the operations as they 

“are performed. 

The use of the machine requires no special 

training. Every operation carries a constantly 


COMPUTING MACHINE USEFUL TO ENGINEERS 


visible check on the accuracy of the work. An 
error can be immediately detected and cor- 
rected by either a forward or a reverse turn 
of the operating lever. 

To illustrate the adaptability of the Monroe 
to engineering work, suppose the length of the 
hypotenuse of a right-angle triangle whose 
sides are 21 and 28 ft. long is to be found. 
This calculation is performed by setting up 21 
on the keyboard, squaring, adding the square 
of 28 and extracting the square root of the 
total (1225). The whole operation only re- 
quires 8 sec. and no mental effort is involved. 

The following concrete-girder computations 
can be done on the Monroe with a check as to 
accuracy in 40 to 50 sec., whereas to solve 
them with pencil and paper would require 
four or five times as long and then there 
would be no proof of accuracy: 


K=v (2 X 0.00769 X 15 + [0.00769 X 15}') 
— 0.00769 X 15 = 0.379 


The machine, of course, is equally adaptable 
to the simpler computations, such as the mak- 
ing out of payrolls, the figuring of percent- 
ages, the computation of costs, billing, etc. 

Beside being used extensively by large in- 
dustrial companies the following engineer- 
ing firms, among others, have installed the 
machine: Henry L. Doherty & Company, 
Bing & Bing, W. J. Wilgus, Viele, Blackwell 
& Buck. Henry L. Doherty & Company state 
that the machine is especially useful in com- 
putations where unit figures are to be found. 
“For multiplying and dividing,” they say, “we 
find it the best machine we have ever used.” 

The machine is manufactured by the Monroe 
Calculating Machine Company, with offices in 
the Woolworth Building, New York City. 


Welding and Cutting Handbook 


Lessons in use of equipment and operations neces- 
sary to oxyacetylene welding and cutting. Com- 
piled by Imperial Brass Manufacturing Company, 
Chicago. . Fifty-six pages; illustrated; paper bind- 
ing. $1 net. ‘ 

Preceding the detailed description of the 
proper use of oxyacetylene-welding tools are 
a few pages outlining the principles of weld- 
ing and the care of equipment. The effects 


of expansion and contraction are discussed~ 


and the chemical action and mechanical effects 
of the flame explained. Pages 21 to 42 in- 
clusive are devoted to details of welding opera- 
tions and also contain lists of metals that 
cannot be welded. 


Two pages suggest a cost-keeping method, 
following which the oxyacetylene-cutting proc- 
ess is described. The oxyhydrogen process is 
also mentioned. The equipment manufactured 
by the publishers is described and its operation 
explained. 


New Clamshell Bucket Has 
Steel Arch Yoke 


A radical deviation from the usual design 
of clamshell buckets has been made by the 
Buffalo (N. Y.) Contractors’ Plant Corpora- 
tion. The design and construction of the 
Buffalo bucket, as the new device is called, 
embodies many new features, the most prom- 
inent of which is the steel arch yoke. The 
arch construction gives a maximum rigidity 
and compactness and a closing power that 
surprises even the manufacturers. When open 
the bucket forms a continuous arch of such 
strength that it may be dropped from great 
heights to gain entrance into hard material. 

The height of the Buffalo bucket is about 
20 per cent less than usual. The bowls are 
joined to central pivots and closing is effected 
by means of ropes and sheaves without drums 
or chains. The distance of the closing links 
from the central bowl pivot is enough, the 
manufacturers say, to make the closing power 
unusually great. The design also takes care 
of tension between the center bowl pivot and 
the link connection to the bowl (caused by 
closing) by placing the metal of the bowl di- 
rectly in the line of that stress. 

According to the manufacturers, the Buffalo 


WHEN BUCKET IS OPEN 
IT FORMS A CONTINU- 
OUS ARCH, AND WORK- 
ING PARTS ARE CLEAR 
OF THE MATERIAL TO 
BE DUG 


bucket has given most satisfactory results 
when tested. They also say that the unusual 
strength of the device offers new opportunities 
for contractors in excavating when the ground 
is hard. 


C. W. Nash Heads Motor Company 


C. W. Nash, formerly president cf the Gen- 
eral Motors Company, is now at the head of 
the Thomas B. Jeffery Company, Kenosha, 
Wis. Mr. Nash announces plans for a big 
increase in the production of the company 
he now heads. 


Double-Acting Piston Pump Used 
with Elevated Water Tank 


The rapid extension of electric power cir- 
cuits has made it possible and desirable to 
have power-pumping equipment for general 
water supply, fire protection and. various other 
services. To meet such demands the Goulds 
Manufacturing Company of Seneca Falls, N. 


DOUBLE-ACTING PISTON PUMP | 


Y., has developed a line of single-cylinder 
double-acting piston pumps, of which the one 
illustrated is typical.. The pump shown is the 
2% x 4 in. size, having a capacity of 6 gal. 
per minute against elevations up to 100 ft. 
It is operated by a %-hp. Westinghouse motor 
mounted on a bracket attached to the pump to 
make a compact outfit. 

The “Pyramid” pump has large and easy 
waterways and few parts. The base, cylin- 
ders, bearings and one cylinder head are cast 


in one, thus keeping the gearing in line and 


decreasing wear. The cylinder is lined with 
brass and provided with large suction valves 
which are easily accessible through two hand 
holes. The discharge valves are above the 
cylinder and reached through handholes at 
either side of the air chamber. 

The outfit illustrated is especially adapted 
for elevated tank water-supply systems. It 
can be used for pneumatic tank water-supply 
systems by employing a separate air pump. 
Fitted with special valves and gaskets it can 
be used for pumping gasoline, for which serv- 
ice it has been approved by the National Board 
of Fire Underwriters. 


Truck Company Increases Capitalization 


The United States Motor Truck Company of 
Cincinnati, Ohio, recently increased its capital 
stock from $300,000 to $1,000,000. The firm 
was established seven years ago.. When it was 
reorganized in 1914 R. C. Stewart. was made 
president and the capital stock increased to 
$300,000. 


